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Applicant 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 6 sheets. 

fX~] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

[X] contained in the international application in written form. 
| | filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



□ 
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m 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



[~X~| Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 

With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|~X~| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box HI. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 18 

| | as suggested by the applicant. None of the figures. 

[X] because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Process to collect metabolites from modified nectar by 



insects . 



Field of tjhe invention 



The present invention relates to isolated, purified DNA 
b sequences jwhich can act as promoters in e.ukaryotic cells. 
More specifically. Che present invention is related to such 
DNA sequences which act as promoters to express genes in 
nectaries |o£ plants. The present inveution also relates to 
chimericai gene constructs comprising a structural or a 

10 synthetic: gene under the control of a promoter that effects 
expressiori of said genes in nectaries. This invention also 
relates to a process for producing metabolites in honey by 
allowing insects, preferably bees, to collect and process 
nectar frbm plants that excreta said metabolites in nectar 

15 or other Exudates. Further, this invention relates to plant 
cells, plants or derivatives therefron, that express the 

said chimerical gene. 

i 

Background of the invention 

20 

Nectaries! are nectar secreting organs o* tissues that can 
be located inside (floral] or outside (extraf loral] the 
flower. T£e main component of nectar is suqar, the variati- 
on betweein nectars of f lowers from different species mainly 
25 being the concentration and ratio of qlucose, fructose and 
sucrose (Baker and Baker, 1£»02) . In addition, depending on 
the plant species, varying amounts of polysaccharides, 
lipids, jorganic acids, volatileo, minerals, phosphates, 
alkaloids, amino acids and proteins have been detected 
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(Baker aiiid Bdfcer, 1382) . Being a specialised sink organ, 
the nectaries are supplied with sucrose by phloem unloading 
(Davis et al., 1965, Hagitzer and if aim, 1332). 

5 The mechLnisms of sugar accumulation and nectar secretion 
have bee& described for several plant species (Fahn et al-, 
1979) . dugar transport to the sectaries is achieved by 
active transport mechanisms and/or osmotic and chemical 
gradients. Tn the nectaries of many plants sucrose is 

10 converted to glucose and f rue busts, tesulUing in a hexose 
dominant nantar. Part of the hexoses are converted to 
starch, jurhich is hydrolysed prior to anthesis and nectar 
seeretioiji. Cell to cell transport of nectar in the nectary 
parenchyma tissue is mainly symplascic, as demonstrated by 

15 the presence of many plasmodcsmata between these cells 
(Fahn ecj al., 1379). Nectar is secreted from senretnry 
cello via the cell membrane (eccrine secretion) or via the 
uolgi anii endoplasmatic reticulum vfifiirlfis (granulocrine 
secretion) . Research on the molecular regulation ul uecLaxy 

20 development and nartary bi.ochemistry has not been reported. 

The main ! function of floral nectar is to reward pollinating 
insects, ' Insects collect uecLar to meet their short -term 
energy requirements. Colony-living honeybees process large 

25 quantities of nectar into honey, which is stored in honey- 
combe of ; the beehive and is used as food supply during the 
winter period, within the bee colony different classes of 
worker bjees cooperate in the honey production process. 
Foraging i bees collect pollen and nectar from the flowers 

30 and bring it to the hive. On returning to the hive they 
give most of it up to household bee a . Pollen is used as a 
protein source, especially to feed the brood. AdulL nurse 
and workjer bees use little protein, their capacity to 
digest proteins being very low (Crailsheim et al. r 1993). 

35 Honey processing talc«s place by repeated swallowing and 
bringing I up of the nectar from the honey stuiiutch. In the 
first process 15% ot the water content is lost. This semi- 
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processed bectar is temporarily stored in a honeycomb cell 
and taken! out later for further processing. The final 
process includes filtering the honey to discard small 
particles 'like pollen grains. Sugar metabolising enzymes 
(invertasei, amylase) are added and the honey is concentra- 
ted to an 1 average water content of ?.o*. Most nectars and 
honeys only contain traces of protein Uo.2%). However, 
Calluua vulgaris (heather) honey can contain up to 1.8% 
protein, giving it thixotropic properties (Butler, 19C2) . 
It is known that bees add enzymeo like invertase to nectar 
during the honey processing. Therefore, lue probability 
that proteoses ate also added is very low. Protein digesti- 
on doee not take plare in the honey stomach but in the 
intestine of the honeybee. However, the ability of adult 
15 worker beee to digest protftins is very low, their main 
requirement beinq energy which they obtain from nectar. 
Until now, it was not established which proteins axe 
present in heather honey and whether these originate from 
floral heather nectar or are added to honey by honeybees. 



10 



20 



In the present invention it was established that heather 
honey contains two unique proteins that originate from 
floral nefctar of heather. Based on these results a produc- 
tion system for proteins in nectar and honey was estab- 
25 lished. i 

It is an) object of the present invention to show that 
recombinant proteins can hft secreted in nectar of transge- 
nic plantls. that this nectar ia collected by honeybees and 
30 that the bees process this Tmntar into honey that contains 
the unaltered protein in a concentrated form. 

Definitions 

3S Honev; ftj substance that contains approximately 80% sugar 
and varying amounto of other components and that is produ- 
ced by ijisects, preferably bees, that collect and process 

| 

I SUBSTITUTE SHEET (RULE 26) 



20 



15. JAN. 2001 15:23 ; vRICSCNOORPMAADC 131 70 3615957 NO. 0351 P. 21 

PCT/NL99/004S 

WO 00/04176 ^ 

i - 4 - 

nectar from floral or extrafloral nectaries, from honeydew, 
other plant exudates or artificial sugar solutions. 

! 
I 

MADS box aene : a gene coding for a transcription factor 
5 having a region or 56 amino acids which is homologous to a 
similar rjsgion in the Arabidopsis ARAMOUS protein and 
Antirrhinum DBPICIKWS protein. This region is called the 
'MAUS box*'. At least 504 of the amino acids in this region 
should be identical to the amino acid composition in the 
10 MADS boxes' Of AGAMOUS and/or DEFICIENS • 

Sectary : secretory organ or secretory tissue of plant*, 
located in the flowers (floral nectaries) or outside the 
flower (extrafloral nectaries) that excrete nectar. 

15 

Moetar : sjgar containing fluid that is secreted by necta- 
ries. Nectar can also contain substances like minerals, 
amino acids, proteins, organic acids, volatiles, alkaloids 
etc. j 

i 

Recombina nt protein: the gene product of a recombinant DNA 
molecule . j 

i 
i 

Recombinant molecule : A DNA molecule in which sequence3 
25 which are= noc naturally contiguous have been placed next to 
each other by in vitro manipulations. 

Promoter :! The DNA region, usually upstream to the coding 
{sequence jot a gene, which binds RNA polymeraoe and directs 
3 0 the enzyme to the correct transcriptional start site. 



summary of the invention 



The production of recombinant proteins for pharmaceutical 
3S purposes lis a growing market. Until now, mainly bacterial 
and yeast systems have been used for bulk production of 
proteins! Recently animal production systems have also been 
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developed. |with the availability of efficient transformati- 
on techniques for plants, procedures to use plants for the 
production ; of proteins are now in progress. In plants, the 
recombinant proteins are targeted to sink organs like 
5 tubers and; seeds. A serious draw-back of these production 
methods is , that the recombinant protein can only be obtai- 
ned after extended, and therefore expensive, purification 
steps . 

10 The present invention provides a method to produce metab- 
olites, preferably recombinant proLeins in honey, which is 
manufactured by insects, preferably honeybees, that rollect 
floral nftotar of transgenic plants. Harvesting of honey is 
very simple and purification of the protein is very 

IS straight forward and requires no advanced purification 
steps. To give an estimation of the protein yield in a crop 
like rapeseed, we suggest an average protein production of 
2% in noney, as has been found in honey of heather. If one 
hectare of rapeseed yields 100-S00 Jnlo honey in one 

20 season, a yield of 2 to 10 kilo protein can be obtained. In 
addition, • the present invention provide a method to 
collect metabolites from honey that is derived from non- 
transgenic plants that cecrete these metabolites in nectar. 
An example; ar* secondary metabolites like acetylandromedol, 

25 a diterpine compound, that io excreted in nectar ot 
.Rhododendron arJboreum and Jttododendron barbatuiu and of 
Pipltuitkusl nepalensis (Martini et al., 1990). 

This invention provides a gene from petunia, NBC1, that is 
30 highly expressed in the nectar ot petunia and weakly 
expressed! in the stamens. It also provides another gene 
from petunia, FBPiS, that encodes a MATiS box protein and 
wnich is Specifically expressed in the nectaries of petu- 
nia. Further, it provides the isolated DNA sequences of the 
IS promoters! of the NEC1 and the FBP15 genes. Furthermore, 
this invention provides an isolated DNA sequence expressed 
in nectarijes encoding a signal peptide that is translation- 

I 
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ally fused! to a germin-like protein (Lane at al., 1993. 
Dumas et al., 1995). ** vin 9 the Function to taxget the 
mature gerbin-lilce protein Lo nectar of heater (Calluna 
vulgaris) . This invention gives proof that protein-contai- 
ning sugar 1 solution is collected by honeybees to produce 
honey that has a higher protein content than the sugar 
solution itself, the protein having undergone no qualitati- 
ve alterations. This invention also proofs that a recombi- 
nant piotein can be produced in nectar of UiMg-nic plants 
and that this protein is present in honey produced by 
honeybees that collected this nectar. 

Accordingly, this invention provides an isolated DUA 
sequence which erodes a protein indicated NECl and having 
the amino. acid sequence given in SEQ ID n>:l of the sequen- 
ce listing hereafr.er or horaologs of NECl. A homolog of NECl 
is predominantly expressed in nectaries and/or has at least 
60% homolbgy with the amino acid sequence given m SEQ 111 
NO-1 Further this invention provides an isolated DMA 
sequence which encodes a protein indicated FBP1S and having 
the amino acid sequence given in SEQ ID NO: 2 of the sequen- 
ce listing hereafter or a homolog of FBP15. A homolog of 
FBP1S is specifically expressed in nectaries and belonging 
to the MADS box family. Furthermore, a homolog is also a 
gene sequence that has at least B0% homology within the 
MADS box region and a 60% overall homology with the amino 
acid sequence given in SEQ ID NO : 2 . Further this invention 
provides the characterisation and the isolation o£ a DNA 
sequence which encodes a signal peptide indicated "CVSP" 
(Caliuna vulgaris signal peptide) . wherein the information 
contained in the DSA sequence permits, upon translational 
fusion t|ith a DMA sequence encoding a protein that is 
expressed in nectaries targeting of the protein to nectar - 

The DNA [sequences of the invention can -lso be characteri- 
sed in tihat they comprise the NECl gene and the VMUS gene 
having the nucleotide sequences given in SEQ ID MO: 4 and 
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siSQ ID NO; 5 respectively, or a functionally homologous gene 
or an essentially identical nucleotide sequence or part 
thereof or derivatives thereof which ax* derived from said 
sequencea by insertion, deletion or substitution of one or 
5 mnre nucleotides, said derived nucleoLide sequences being 
obtainable by hybridisation with the nucleotide sequences 
given in SRQ ID NO: 4 and 5 respectively, 
| 

Furthermore, the Dtffc sequences of the invention can also be 
10 characierjised in that they comprise signal sequence CVSP 
having this nucleotide sequence given in SHU ID NO: 6, or an 
essentially identical nucleotide sequence or part thereof 
or derivatives thereof which are derived from said sequen- 
ces by insertion, deleLiuu ujl substitution of one or more 
15 nucleotides. 

Further, this invention provides an isolated DNA sequence 
frnm thej promoter region upstream of a nectary- speci£ic 
expressed] sequence , which nectary- specif ic expressed 
20 sequence. ! encodes a protein comprising the amino acid 
sequence jgiven in GEQ ID NOil, or a homologous protein. 
Furtherntore, thi.fi invention provides an isolated DNA 

sequence jfrom the promoter region upstream of a nectary- 

i 

specific jaxpressed sequence, which nectary-specific expres- 
25 sed sequence enuudet; a protein comprising the amino acid 
sequence [given in SEQ ID NO* 2, or a homologous protein. 

i 

In a further aspect , the invention provides a protein 
encoded fciy any of the above defined DNA sequences. Further, 

3 0 the invention provides processes of producing transgenic 
plants exhibiting excretion of recombinant proteins in 
nectar, the expression of the chimerical genes and the 
targeting of the recombinant proteins being under the 
control ^f promoter sequences and a signal sequence as 

■ts described in this invention, Still further, Che invention 
provides processes of producing transgenic plants that 
produce ^recombinant proteins in nectar, the expression of 
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the rhimerkcal genes being under the control of promoter 
regions upstream of other genco that are expressed in 
nectarifts. i still further, the invention provides piucesses 
of producing transgenic plants that produce recombinant 
5 proteins in nectar, the expression of these proteins beinq 
under the ' control of any signal peptide that affects 
targeting of a protein in nectar. 

Also, the i invention provides recombinant douhla stranded 
10 DNA molecules comprising eApxession cassettes to be used in 
the above process. Further, the invention provides transge- 
nic bacteria, transgenic plants producing recombinant 
proteins i,n nectar, and also plant cells, tissue culture, 
pilant parts or progeny plants derived from said transgenic 
15 plants. Finally, the invention provides a process to 
produce recombinant gene products in honey, produced by 
bees that collect nectar from transgenic plants and process 
this nectar into honey. 

20 I 



Brief description of the figures: 

25 

Figure 1 shows a pel yaeryl amide gel with PCR products aftftr 
Differential Display mRNA amplification. PCR reactions were 
performed with the oligo-dT primer T12MG in combination 
with 5 differ«nr. random primers Apn-APl5 on cDNA samples 
30 uf pistils without nectaries (two independent samples) , 
nectaries (two inclapfinriftnt samples) , leaves and a mixture 
of sepals] (sj , petals (p) and stamens (a) . Bold arrow 
depicts tlie cloned fragment Dm 8 . 

35 Figure 2 is the DNA sequence of the Differential Display 
RT-PCR clone DD18&- The primers prat 122 and prat 119 that 
were used for 5' RACE PCR reactions are underlined. 

i 
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PCR with 1 gene specific prlmers prat m afl(J ^ 1M 

2) in combination with adapter primers Primer prat 129 
(underlined, is used in the next 6Le p together with primer 
Drat 133 to the coding region of the xbb cDNA. 



5 prat 122 



1U 



Figure 4j is the full length sequence of NB C1 cDNA The 
transition start (atgj and translation stop (taa) are 
depicted bold. 

Figure 5 shows the expression of NSCl (A) and mis (H) in 
wild typ* petunia plantB (Une ag datertnined 

Northerner anai^ls. Blot a contains total r*a, whil* 
blot B is enriched for mRWA. xhe tissues are indicated as- 
1= leaf, | 2= sepal, 3= petal, 4- stamen, 5r pist.1l, 6- 



nectary 
was used 
PBPis was 

20 Figure C 



For blot A Lhe HindIII/P,coRI fragment of pDD18a 
as a probe. For blot fi the full length cDna of 
used as a probe. 
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Expression of mci by in situ localisation of 
ma transcripts (A) and activity of the NECJ promoter in 
the nectaries (b, and the stamen ( C , as shown by GUS 
expression driven by the joci promoter. The GUS assay ueed 
for the semens was incubated overnight without modificati- 
ons to prevent diffusion (example B). The GUS ascay for the 
nectaries | was incubated for 5 hrs, using. tta assay ffiixtwre 
ro prevent diffusion (example 8) . Por in situ localisation 
longitudinal sections of flowers of Petunia hyJbric* were 
hybridised with digoxiyenin- labeled antisencc NEC1 rna 

Figure 7 is the DKA sequence from the promoter region 
upstream of a sequence encoding the NECl protein. Underli- 
ned ic the translation start nf. nbci cDNA. 



Figure 8 depicts a schematic presentation of the T-DNA 
region between the borders of the binary vector pBHSP! 
containing, the neci promoter (Figure 7), the GUS reporter 



I 
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yeue and l|he nos terminator in pbinflus. This vector was 
used to gejtierate transgenic plants to study the expression 
of the NECl promoter. 

b Figure 3 sjiows the SDS-PAGF fiaparation of proteins that are 
present in i commercial honey samples from different flowers. 
M= marker,! lana l> wattle bark, lane 2: flower mixture, 
lane 3: heather, lane 4; clover, lane 5: rapeseed. 

10 Figure 10 | shows the SDS-FAGE separation of proteins that 
are present in commercial honey samples of rapeeeed (RH2x, 
RHlOx) audi heather (HH2X, HHiox) and of nectar samples ot 
rapeseed tRN2x, RNlOx) and heather (HN2x, HNlOx) . M= 
molecular weight marker. Two (2X) or ten [lOx) fnld diluti- 

15 ons were used. 

Figure 11 shows the SD3-PAGE separation of proteiiis pxeaenL 
in dilutions ot tha migar/BSA feeding solution (A) and of 
honey from! bees that hctd collected the sugar/BSA solution 
20 (R) The dilutions of the sugar/BSA and honey/BSA solution 
was the same for both gely: 1= I5x, 2= 30x, 3= 60x, 4= 75X. 
5* 75x, 6- 90x, 7= 105x> 8* 120x, 0- 13Sx. M= marker 



Figura 12 ; shows the sequence homology of the N-terminal 
25 protein seiquence of CVH2y, a unique protein present in 
heather hohey and nectar, with a germin-like protein GBR1 
from a gene bank homology search (BLAST) . 

j 

Figure 13 ihows the dadnr.ad DNA sequence of the M- terminal 
30 protein sequence of CVH29. The degenerated priuusxa pxaL 176 
and prat 177 are underlined (A). The DMA sequence of the 
PGR product obtained with prai 176 and prat 177 performed 
on genomic ! OMA of heather is shown in B, The gene-specific 
primers prat 207 and prat 2 06 used Lo perform 5' RACE PGR 
35 reactions on cDNA from heather flowers are underlined, 

i 
i 

i 

I 
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Figure 14 shows the DNA sequence of four i independent clones 
ohf.aiTiedj by 5 'RACE PCR with prat 20? and prat 206 on cDNA 
of heather flowers, me ATtf translation start of the 
putative ! signal sequence is boxed. The end of the putative 
siyiidl sequence and the start ot the mature protein are 
indicated by arrows. 

Figure IS is the sequence of the synthetically produced 
DMA molequle encoding th« signal sequence CVSP (boxed) with 
linkers. 



Figure 1& 
pCVl. Not 

Figure 1 
pCV2. Hot 



pCV3. Not 



Figure IS 



is the schematic representation of the plasmid 
all restriction sites are indicated. 

is the schematic representation of the plasmid 
all restriction sices are indicated. 



Figure uj is the schematic representation of the plasmid 



all restriction sites are indicated. 



is the DNA sequence of the full length CDNA of 
FBP15. The translation start (ATG) and translation stop 
(TAA) are boxed. The MAD -box and K-box region are underli- 
ned. ; 

i r 

Detailed Inscription of the invention 
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This invention provides processes of producing transgenic 
plants thjat produce recombinant proteins in nectaries and 
nectar t^at is collected hy foraging honeybees. This 
inventionj gives evidence that honeybees process protein 
containing nectar into honey that nontains the unaltered 
protein ih a concentrated form. Subsequently, Lhe desired 
pioieln can be purified from the honey. 
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llJZV-'Tt™ Pr " elns - -*»!.. * transgenic 
112 ] " M " Utlt,ni ' 1 « « isolated 05qUM =e 

Protein th.t i. e*pr Msed iu nectari(( , uiti * 

region i. upstrean, of , MqttMee that is 5pecl£ 
Highly ^xprM.sd i„ nectaries. 

10 Th« inv^tion relates Lo a UNA seance iaolated from 
Petunia p KAri<!a cha , 6ncodes ft profcein Indicarpd ^ ^ 

homologouc protein 0ff parc zher , ofi A ^ 
h« *u lease 65 * homology with the amino acid s * qWee 
Owen ,n !SEQ i D no::. The cDNA sequenoe of the q L ifi 
1- 9*v„ in^ig. 4 and in SEQ XD NO:4. The deduct andno acid 
sequence, of the KEC1 qene is glven in SEQ ID NO:l. The «ci 
gene shows strong expression in the nectaries and in a very 
localised region 0 f Che anther filament* of i>e tiuiia flyj5ri . 

20 f\ idSdUCed anin ° aCid SeWenCe of « a 
membrane jbound. protein. The precise function o £ the gene 

t elucida ted yet, hut considering the phenotype 

of trau^enic plant., that ectopically sprees MCI in the 
leavps, a role in SU g ai - H.etabolism of neci is a pp arent 



2J> The 



30 



3S 



■">• P«.tat invention a l6 o relate, to homology n» 

^::::i ? c can bt isoiaeed f ™ °^ ™ 

preferably plant,, u5lno stOTd „ d rethods ^ ' 
ta>uwn D H * ; serene, o£ the OT « ge n.. M „„ precieely, it i, 

-£ homology to the « S eauen=e of the m g„., but „Lh 
«. not =j^ letel y identical. i a the pro«„ «cordlng to 

».« by uwta, deletion or oubatiCutiou of 0M Qr * 

ZZZT Thle include ' *" t ™ 
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recombination. The dna sftrpience shown in SBQ ID HO: 4 can 
also be produced by using DNA synthesis techniques. 

I 

The invention also relates to d DNA sequence isolated from 
Petunia ihybrida that encodes a MADS box protein indicated 
FBP15 or a homologous protein ui pax I thereof . The cDNA 
sequence of FBP15 is given in SBQ ID NOi5, FBP1S ehowo 
exclusively expression in the nectaries of Petunia hybrlda. 
The function of F3P15 is unknown. 

The present invention also relates to homologous DNA 
sequence:; that can be isolated from other organisms, 
preferably plants, using standard methods and the already 
known DN|A sequence of EBP15, More precisely, it is also 
possible to use DMA sequences which have a high degree of 
homology to the DNA sequence o£ FBP15, but which are not 
completely identical, in the process according to the 
inventioaji. The use of sequences having homologies between 
85 and lpn % is to be preferred. DNA sequences can also be 
used which result front the sequence shown in SEO ID NO: 5 by 
insertioiji, deletion or substitution of one or more nucleo- 
tides . Tihis includes naturally occurring variations or 
variations introduced through targeted mutagenesis or 
recombination. The DNA sequence shown in £>KU ID NO: 5 can 
also be produced by using current DNA synthesis techniques. 

I 

Further, 
from the 
express fit I 
sequence 
sequence 



this invention provides an isolated DNA sequence 
promoter region upstream of a nectary- specific 
sequence, which nectary- specific expressed 
encodes a protein comprising the amino acid 
given in SRQ TD NO:l, or a homologous protein that 
is expressed in nectaries, Furlherraore, this invention 
provides an isolated DNA sequence from the promoter region 
upstream of an isolated DNA sequence from the promoter 
region upstream of a nectary- specific expressed sequence, 
which nectary specific sequence encodes a protein compri- 
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sing th|e amino acid sequence given in SEQ ID NO:2, or a 

homologous protein that ia expressed in nectaries. 

I 

More specifically this invention provides an isolated DNA 
S sequence front Che promoter region upstream of a nectary- 
specific expressed sequence, which nectary- specif ic expres- 
sed sequence has: 

a) a nucleotide sequence given in SEQ ID N0:4. or 

b) a nucleotide sequence obtainable by hybridisation with 
10 the nucleotide sequence of (a) or with a tragment of (a) . 

In a mote specific embodiment this -invention provides an 
isolated 1 DM* sequence from the promoter region upstream of 
a nectary-specific expressed sequence, obtained from a 
IS plant ofj Petunia hybrids., the 'sequence consisting essenti- 
ally of jlhe sequence given in SEQ m NO: 7, or a functional- 
fragment! thereof having promoter activiLy. 

j 

In a further aspect, the invention provides an isolated DMA 
20 sequence! from the promoter region upotream of a nectary- 
opecific; expressed sequence, which nectary-specific expres- 
sed sequence has: 

a) a nucleotide sequence given in SEQ ID NO: 5, or 

b) a nucleotide sequence obtainable by hybridisation with 
2S the nucleotide sequence of (a) or with a fragment of (a) . 

In a moxle specific embodiment this invention provides an 
isolated! DMA sequence from the promoter reqion upstream of 
a nectdiiy-specific expressed sequence, obtained from a 
plant of Petunia bybrida, the sequence consisting essenti- 
ally of tjhe sequence given i n SBQ ID NO ! 8 , or a functional 
fragment 'thereof having promoter activity. 



Further, jthis invention provides an isolated una sequence 
comprising the noding region for a signal peptide, wherein 
the information contained in the Dna sequence permits, upon 
translational tusion with a dha sequence encoding a protein 



i 
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that is expressed in nectaries, targeting ot the protein to 
nectar. More specifically, the DNA sequence comprises Ihe 
nucleuLldie sequence given in SEQ ID NO: 6 obtained from a 
plant of \Calluna vulgaris, or a nucleotide sequence obtai- 
5 nable by [hybridisation with the* nucleotide sequence given 
in SSQ ID NO: 6, The use of sequences having homologies 
between 9b and lOO % is to be preferred. DNA sequences can 
also be used which result from the sequence shown in SEQ ID 
NO: 6 by iKsftrl-ion, deletion or substitution of one or more 

10 nucleotides. This includes naturally occurring variations 
or variations introduced through targeted mutagenesis or 
recombination. The DNA sequence shown in SEQ ID MO:fi can 
also ha produced by using DNA synthesis techniques. The 
signal pejpLide CVSP was isolated from nectar of Calluna 

15 vulgaris flowers and from honey processed by honeybees thai 
eulleuled; the nectar. The function ot nv$P in heather 
nectaries j is to target the germin-like proteiu Lo nectar. 
The DNA sequence Cvsp can also b« used to target other 
proteins to nectar in plant species. 

20 : 

i 

A subject- of the present invention is Lhe use of 
DNA sequences for producing recombinant proteins in nectar 
of plants,! wherein the proLein is produced in nectaries and 
targeted io nectar, and wherein expression in nectaries is 

25 achieved tjy using a DNA sequence consisting of the promoter 
region upstream of a DNA sequence that is expressed in 
nectaries; and wherein secretion in nectar is achieved by 
using a DMA sequence that encodes a signal sequence that 
targets the recombinant protein to nectar. In a further 

30 aspect thd present invention relates to processes wherein a 
recombinant protein is expressed in other plant tissues 
than the nectaries and wherein the biochemical composition 
of nectar . is changed as a crmspquence o£ the recombinant 
gene expression. The present invention also xelates to 

35 processes j wherein a recombinant protein is expressed in 
nectaries ' of a transgenic plant, wherein the biochemical 
compositictn of nectar or tb* nectar secretion is changed as 
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a consequence of this procein expression. In particular, it 
relates j-.o processes where the recombinant protein is an 
enzyme that interferes with the sugar metabolism in necta- 
ries, i 

i 

s ; 

The production of a recombinant protein In nectaries and 
uecLar is achieved by integrating into the genome of the 
plants a | recombinant double -siranded MA molecule compri- 
sing an expression cassette having the following cousLitu- 
10 ents and ^expressing it: 

i) £ promoter functional in neotariea of plants, 

ii) k DMA sequence encoding a protein which is fused 
to the promoter, 

iii) a DMA sequence encoding a signal peptide that 
lb gargets the recombinant protein to nectar, which 

is txanslacionally fused to the DNA sequence enco 
ding the recombinant protein, and optionally 

iv) * signal sequence functional in plants for the 
transcription termination and polyadenylation of 

20 an KWA molecule. 



Such DNA molecules are also subject of the invention. The 
present invention provides an example of such a DWA molecu- 
le that contains the described expression casseLLes in the 

25 form of pjjasmid pCvs (Fig. x«). which comprises the promo- 
ter region of the NEC! gene from petunia, Lhe signal 
sequence fcvsp from heather, the coding region of the 
reporter gbne cus and the NOS terminator. In principle, any 
promoter tjhai is active in the nectaries of plants can be 

30 used as promoter. The promoter is to ensure that the chosen 
gene is expressed in nectaries. Also, in principle, any 
signal sequence that targeLs the expressed protein to 
nectar canj be used as a signal sequence. The signal sequen- 
ce is to ensure that the protein is excreted in nectar. 

35 Furthermore, any sequence that encodes a recombinant 
protein in; nectaries can be used in the present invention. 
Preferably^ the subject of this invention relates to DMA 

i 
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sequences thai encode proteins to be used for pharmaceuti- 
cal purposes. It is also possible co use the invention to 
produce proteins for other purposec, e.g. enzymes for 
biotests or antioxidants for food additive. Furthermore, 
it is possible to use the invention to produce metabolites 
in nectar that attract predators of pest insects or that 
kill or; repel pest insects. In another aspect it is possi- 
ble to fcse the invention to produce m*tabolites in nectar 
that moodily the attractiveness of the plant for pollinating 
insects jor improve Lhe health or pollinating insccta . 
It is ^iso possible to use DMA sequences thac encode 
proteinsj that modify the nectar composition or the sink 
strength! of nectaries. This means Lhat Che recombinant 
protein interferes with metabolic pathways in the necta- 
ries, resulting in changed levels of compounds that are 
already jpresent in nectar, or the formation of new com- 
pounds in nectar. 

in addition, the present invention also relates to expres- 
sion cassettes that contain the above mentioned DMA sequen- 
ces, except for a signal sequence. The recombinant protein 
is then bnly expressed in the nectaries, but not targeted 
to the nectar Consequently, the expression of the recombi- 
nant protein in Lhe nectaries 



can still affect nectar 

composir. ton. 

i 

In a further aspect, the present invention also relates to 
expression cassettes that contain Dim sequences coding for 
a protein Lhat is expressed in other tissues than the 
nectar1.es,. The expression of the recombinant, protein 
affects dhanyes in the biochemical composition of nectar or 
30 in nectaij secretion. 

Finally Lhe present invention also relates to non-transge- 
nic plant|e that produce metabolites in nentar that can be 
and purified from honey that is produced by 
that collect this neccar. Examples for these 
ss are alkaloids, tarpincs, amino acids, proteins, 



harvested 
honeybees 
metabolic 



pigments and volatiles. 
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A preferred embodiment of the process discussed above 
provides that the expression cassette is transformed to a 
plane species chat produces nectar. Preferably, the recom- 
binant protein is produced in nectar of plauts Lhat are 
Visited by honeybees that collect the nectar. Honeybees 
collect floral as well as extrafloral nectar. The present 
invention! relates to plants that produce recombinant 
proteins lin floral or extrafloral nectar. In addition, the 
present invention also relates to plants that produce 
recombinant proteins in other plant organs, said plant 
organs producing an exudate that is collected by insects, 
preferably bees, and processed into honey. A particularly 
preferred! embodiment of the present invention are plants 
that can j be grown under controlled conditions. Controlled 
condition's arc greenhouses or field facilities where 
transgenip plants can be grown according to the safety 
rules that are required, Preferably, the coutxolled condi- 
tions arp such that bee colonies that perform normal 
foraging jbehaviour can be maintained in the same compart- 
ment durijig the flowering period. Preferred plants origina- 
te from jthe BrassicaccAts family, in particular Brasslca. 
napus . 

Examples 

Example li 

Cloning o|e neci 

i 
j 

The JtfECiicUNA was isolated using the mKNA Differential 
Display s /stem (Genhunter Corporation, BrooKline USA) . The 
isolation of total BNA from nectaries, sepals, petals, 
stamens aud pistils from open flowers and from young leaves 
of Pstunia hybrida was done according to Verwoard at al. 
(1909) , Two independent RNA isolations were performed on 
nectaries as well as on pistils, A DNase treatment wac 
carried out on each RNA sample, using the RNA MessageClean™ 
Kit (Genhunter Corporation Brookline USA, cat. No- M601) . A 
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reverse transcription reaction was carried out on 0.1 /zg 
RNA of each sample, using the oligo-dT primer T12MG from 
the Genhuater Kit. Following the protocol. PCR reactions 
were carried out using the arbritary primers AP11-AP15 iu 
5 combination with primer T12MG from the Kit. The PCR pro- 
ducts werd loaded on a sequencing gel and after electropho- 
resis the |gel was blotted on 3M paper, dried and exposed to 
X-ray filuj (Figure 1). Two adjacent nectary-specific bands 
were cut <W from the blot and the DMA was purified accor- 
10 ding to tihe manual. Reamplif ication of the £ragmenc was 
carried out using the oligo-dT primer T12MG and the arbri- 
tary primer AP15. After electrophoresis, the PCR product 
was extxdujled from the agarose gel by freezing the isolated 
fragment in liquid nitrogen, followed by centrifugation. 
15 DNA was precipitated by adding l/io volume i% HAe, o.IM 
MgCl 2 and ^.5 volume of 36* ethanol to the supernatant. Tha 
pellet was| dissolved 1n 10 al TE buffer. The fragment, now 
called DDlOa, was cloned into a PMOSBlue T -vector (rpn 
1713, Amersham Little Chalfont UK) giving the vector 
20 pDDlOa. ; 

The nucleoside sequence of this 3' cDNA clone was determi- 
ned by the| dideoxynucleotide chain termination method (ABI 
PRISM™ Ready Reaction DyeDcoxy™ Terminator Cycle Sequen- 
cing Kit, jp/N 402 078, Perkin Klmnr) and is shown in Figure 
2 . The DNA fragment has a length of 460 nucleotides. The 
missiuy 5' ! part of the cUNA was isolated using the Marathon 
TM cDWA Amplification Kit of Clontech (catalog K1802-1) and 
followinq the procedure as described in the manual. Brief- 
ly, Poly |+ RKTA wa3 isolated from nectaries of Petunia 
30 hybrlda. f powers. Alter double stranded oDNA synthesis, 
adapters were ligated and a 5 'RACE reaction was carried out 
using the Jadapter primer API supplied in the kit and a 
gene- specific primer prat 122. The nucleotide sequence of 
prat 122 ip: 5'-gtgggaaggctatgctacaagc-3> (Figure 2). The 
35 PCR product was diluted lOx and 1 ^1 was used in a second 
5' HACK reaction with the nested adapter primer supplied by 
the kit (AP2) and the nested cjuue-specif ic primer prat 119 
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(Figure 2i) . The nucleotide sequence of prat 119 is: 5'- 
ccttetccatggactgcaatgcg-'3 . After gel electrophoreses a 
fragment \>£ ±8S0 bp was obtained that-, hybridised with 
clone DDi8a. The fragment, now called RC8, was extracted 

•5 Xiom the del, purified and cloned into a PMOSBlue T- vector 
as described above. The sequence is shown iu Figure 3. The 
combined [overlapping) sequences of clones DDI 8a and RC8 
are shown 'in Figure 4, comprising the full length CDMA or a 
gene callejd mci hereafter. The NSC1 clone has a length of 

10 1205 nucleotides and encodes for a polypeptide oz 265 amino 
acid residues. Based on the deduced amino acid sequence, 
high homology was found with a CDMA that is associated with 
Hhixnhi i im- induced nodule development in the legume ATedicago 
trucculatd! (MLN3, gene bank number: gm /PTn/e27434l) . The 

3 5 percentage^ of identity and similarity are 47% and 72% 
respectively. Analysis of the predicted protein, using the 
CAOS/CAMM • programme (Protein analysis 1991, Genetics 
Computer Group inc., Wisconsin USA), shows that the putati- 
ve protein 1 structure resembles membrane proteins, having 
20 six evenly: spaced hydrophobic loops that traverse the cell 
membrane, in addition, a siynal sequence is predicted at 
the W- terminus, while the C- terminus is highly hydrophilic. 
Highest homology wiLu MtN3 is found in the NT-terminal 

i 

signal sequence, the first two membrane- spanning loops and 
25 the last ' two membrane- spanning loops. The C-terminal 
hydrophilic part shows the lowest homology (28% identity, 
3 0% similarity) . The function of mci has not yet been 
determined < 



30 



Example 2 
Cloning of 



FBP1S 



CDMA 



Petunia MADS box cDNA clones were isolated from a 
35 library made from nectaries of Petunia hybrids flowers. The 
cDMA library was constructed using the lambda 2Atf cloning 
vector (strar.agflTiP, La Jolla usa, catalog nr. 200400- 
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200402) - { The library was screened under low stringency 
hybridisation conditions with a mixp.ri proha enmpri sing fhfl 
- MAD3 box | regions of Floral binding protein gene FBP2, FBP6 
and jpKBD^3 (Angenent et al., 1993, 1994, Tsuchimoto 1993). 
5 The hybridizing phage plaques were purified using standard 
techniques . Using th* in vivo excision method, E.coli 
clones which contain a double- stranded Bluescript SX~ 
plasroid with the cDNA insertion between the ScoRI and Zhol 
cleavage site of he polylinker were generated, cross- 

10 hybridisation of the purified clones revealed 3 independent 
clones tHat did not cross hybridise with previously isola- 
ted PBP cDNA' o and which were designated FBP1S, FBP16 and 
FBP17. The nucleotide sequence of FBP15 was determined by 
the dideobcynucleotide mediated chain termination method and 

15 is depicted in SEQ ID NO: 5. The FBP1S cDNA clone has a 
length of 1157 nucleotides and encodes a peptide of 222 
amino anjirJ raslriiiAR. All characteristics of a MADS box 
protein aire present in PBP15 : a N- terminal located MADS box 
region wljich shows a high degree of similarity with other 

20 MADS box proteins, and a K-box xtx LUe middle oL the pjtutein 
with an alpha helical structure. FBP1S is most similar to 
the tobacco MADS box protein NAGl, which is an Agamous 
homolog ajnd expressed in whorl 3 and 4 (Huang et al,, 1996, 
Mizukami let al., 1996). 

25 

Example 3|: 
Bxpressiojn of FDP15 

Bxprecniejn of FBP15 was determined by standard Northern 
30 blot hybridisation experiments. & TWA fragment comprising 
the complete cDNA of FBP15 was used as a probe. High 
stringency Hybridisation and washing conditions were used. 
Using 10, /xg of total RUA from various petunia tissues, 
expression of was only detectable in nectaries. Using 

35 10 fig of jmRNA from various tissues, prepared by using the 
kit and protocol of the Quickprep Micro mRNA Purification 



i 

i 

i 
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Kit (Phatmacia Biotech) , expression of FBP15 was only 
detectabUe in nectaries as shown in Figure SB. 
The expression in the uvaiy aud nectaries was determined by 
in situ hybridisation using a DIG labelled antisansa SNA 
b probe cot responding to the full length cDNA of FBP15 . Ixi 
vitro ant i sense RNA transcripts were made using T7 MIA 
polymerase. A standard protocol for in situ hybridisation 
was used , as described by Canao et al., 1994. A hybridizing 
signal wan observed evenly strong in all cells of the 
10 nectary tiissue. 



Example 4: 
15 Expression of NECl 

i 

The RNA , expression of NECl was determined by standard 
Northern ! blot hybridisation experiments. A dna fragment 
comprising the complete acquence of the Differential 

20 Display clone DDI B (Figure 2) was used as a probe. Using 
10 /ig of | total RNA from various petunia tissues , strong 
expression ot NECl was detectable in nectaries and weak 
expression in anthers. No expression was detectable in 
other floral organs, in Ip^vps nr in roots (Figure SA) . 

25 The expression in the ovary and nectaries was determined by 
in situ (hybridisation using a DTG "lahftllftd antisense RNA 
probe corresponding Lu the nucleotides 79 to 1036 of ITBCX 
cDNA, comprising the coding region and part of tb* 3 ' 
uuLxcuislcilecl xeyiun. A clone containing this sequence was 

3 0 obtained, by PGR on adapter-ligated cDNA, using two gene- 
specific primers prat 122 and prat 129 (Figure 4) . The 
nucleotide sequence of prat 122 is: 5' -gtgggaaggctatgctaca- 
agc-i' ", i comprising the nucleotides 1015 to 1036 of the 
NBCl eDNk. The nucleotide sequence of prat 129 is: 5'- 

35 acaatce at-aacacaattaeatactaata -ii ' , comprising the nucleoti- 
des 79 to 100 of the NECl cDNA. The gene-specific region of 
the primers is underlined, The primer contains an extra 
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a. feasant „„ subcloaM ,„ , veetor £ 

hybridisation „. u..d „ 4eB « 16aa hy Canfc j£» 
layers |o± rhe nectaries (Figure 6A) 



Example 



laoiati^n of HMC1 promoter fragment 



35 



t W +" t Ira9, " eBt oi «* — <*»■« using th. ,» 

rrr 1, Ertefly ' " naaic ■* fro, » »°-'« »« 

H-«lte ada P t« s we „ lioaied an d pea 
from th« ku (SPi). m. nuclaotid. «, u .u« of p rac „, ls . 

2L« i 1 SeC ° nd I ° UI,C ' °* th « - 3t . a 

1 "er i l" a rt gt,a ' t9eSee - 3 '' eon * rlsin » 
fL r " B CDBA ' From the » a 2 kb 

=lon 6 d ^ the Mow. y . efc> 

^ilnTV ? °" COnStrUOt P,R5 -"- 
translation start of asci cDNA. 
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Example 6 s 
construction of MECX prorooter-GUS 

A PCR reaction was performed on pMA5-io (example 5). using 
the forwaild vector primer U19 of pMOSBlue and the gene 
specific prime* prat 1G9. The nucleotide secpience of prat 
163 is= 

v _^ J ^^ a r T r CT rrai-q L | l:t:tttbfctaq Kqaaacccc-3' . The gene-spp-ci- 
lic region is underlined. The primer contains an Huol and 
Bglll restriction site at the 3' end. The PCR product was 
digested wjith Kpnl and Ncol and legated into a pBluescript- 
derived ventor (pM04) that contains the NTM19 promoter 
(CusLers it al., 1997), the reporter gene GUS and the nos 
terminator]. The KpnI/WCOl NTM19 promoter fragment was 
replaced, resulting in a NECl- promoter/ GtW translational 
fusion. The rfimilting piasmid pMEPl was digested with Smal 
to release the XBC1 promoter/ CVS/nos fragment and this 
fragment jwas ligated into a derivative of the binary 
piasmid ppiN (Bevan, 1984) yielding the binary piasmid 
pBWEPl (Figure a) . pBNEPl was introduced into Agxwbacterium 
tumefaeieis strain LBA4404 or C50pMP90 by electr operation, 
piasmid BNA from the Agrobacterium cransfornvants was 
isolated Lid the structuie of the binary vector was veri- 
fied by restriction analysis and PCR. 

Example 7 : 

Ceneratioh of transgenic petunia plants 

Agrobacterium strain I.BA4404 cransf otmants were used to 
transform Petunia nybrida using leaf discs as described by 
Horsoh eti al. (1985) . After shoot and root induction on 
Jcanamycin, selection media, plants were transferred to soil 
in the greenhouse. 



35 
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Histoclaeinical Gus assay 

MtMML Plant parts of Kanamycin-resistant plants trana- 
5 formed With the pBMEPi construct were analysed for the 
distribution of /J-glucuronidase activity (GUS) using the 
method described by (Jefferson et al., lD07 , . m transgenic 
Planes With high expression levels diffusion of reaction 
products: to other tissue was observed. To avoid this 
spreading a modified GUS asSav was used . BrieflVj t±anmm 
were pre-txeated with 90* eo ld acetone at -20«c for 1 h 
then rinsed three times 20' with 100 mM phosphate buffer 
contaiuing 1 mM potassium ferricyanide. Alter this treat- 
ment the, standard GUS assay was performed with the modifi- 
cation that ferricyanide was excluded from the reaction 
mixture. 1 

Example Sj: 

Results h'isr.ochemical GUS assay 



10 



15 



20 



in very :young flowers (<i, 4 cm) no blue staining was 
observed,! i u flowers ot 3-4 cm weak blue staining of the 
nectaries, was observed, m f Wrs of (4 _,. ctn} g ^ 
ctaining was observed in the nectaries (fi gure 6B ) and in a 
25 very restricted region 0 £ the upper part of the anther 
filaments- (Figure 6C) . GUS expression was highest in the 
outer cell layers of uhe nectary parenchyma, in c ioS5 
sections of the anther fil amcxit3 GUs expression wafi obser _ 

30 b^dle 1 C6lla CXCePt ° £ thC inner V * acular 

Example lflj; 

Protein analysis of heather honey and nectar 

3* Samples o j pure heather honey, together with samples of 
i-peseed, clover, wattle bark and lavender hnney were di- 
luted, dxalysed and loaded on a 12% SDs page gel (LaemjnU/ 
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1970) . A|l honey samples showed several identical high 
molecularj weight protein bands. Heather honey contained 2 
unique protein bands of 29 and 50 KDa (Figure 9). The 
proteins were named CVH29 and CVHSo (CVH stands for cailuna 
5 vulgaris jaoney) . To determine the origin of the proteins, 
nectar artri honey samplas of rapeaeed and heather were 
prepared and loaded on a 12% SDS page gel. The high molecu- 
lar weight protein bands of around 70 kDd that are present 
in till honey samples were not observed in rapeaeed or 
heather njeotar (Figure 10). These proteins are added hy 
honeybees 1 during honey processing. Proteins CVH29 and CVHSo 
are present in heather honey «tud heather nectar, bnf. not in 
nectar of rapeseed. Therefore, it was concluded that CVH29 
and CVHSoj are secreted i u nectar of heather and can be 
recovered j from hon*y derived from this nectar. The protein 
concentration in the heather honey we tested was around- 
u.5%. 



10 



15 



25 



Examp le 12 
20 N- terminal 



sequence analysis of and CVH50 



Honey samples were loaded on an SDs PACE gel and after 
electrophoreses: the gel was blotted on a PVDf membrane. 
After stalling the c:vh29 and CVHSo bands were cut out from 
the blot and N- terminal sequencing was performed on both 
proteins, the N- terminal sequence of CVHSO is.- SVLDFCVADPS- 
LPDcrAGYflct'EPSTVTSQDF . The N-cerminal sequent of CVH29 is, 
SVLDFCJVADPSLPDRPRGYSCKEPAKVTVDDPVPHGLGTA. A gene bank 
homology search (BLAST) showed high amino acid sequence 
30 homology j<?3%) with germin-liJce proteins isolated from 
Arabidopsis (Figure 12). 



35 
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Example ^.2 i 

Tdftntifiqation siqnal sequence of CVH29 

Because jtne germln-like protein CVH29 is excreted in 
5 heaUher jnectar it was expected that part of the cDNA 
encodes |a signal sequence. Based on the N terminal amino 
acid sequence, degenerated primers wera designed. The 
sequence; nt the forward primer prat l?6 is: 5'-gayttyt- 
gygtnqcix<Uycc-3' (y= c or t, n- o, t, a or g) . The sequence 
10 of the reversed primer prat 177 is: ecrtgraanacraartcrtc 
(r= g oj; a). A PCR reaction performed on genomic DMA of 
heather yielded a 99 hp DNA fragment. The fragment was 
sequenced and two reversed, gene -specific 5» primers were 
designed! to clone the 5' cTWft by "Marathon cDNA racing" 
15 using thjs Kit and piotocol of Clontech laboratories (proto- 
col PT1115-1, Clontech Palo Alto USA). The sequence of 
genft-spe^ific primer piat 2 07 that wao used is: 5'- 
ggtgactt^agagggctccttgc-3\ the sequence of gene-specific 
nested primer prat 206 is: 
20 5'-yctccjttgcaggagtagcetgc-3' (Figure 13). RMA was isolated 
from opin flowers of heather and tiiRNA was prepared using 
the phaJmacia quickprep micro mRNA kit. After cDNA synthe- 
nis and adapter ligation a PCR reaction was performed, 
using the adapter primer API and the gene-specitic primer 
prat 207. The PCR product was used for a second PCR, using 
primer AP2 and the nested gene-epecific primer prat 
j single fragment of around 300 nucleotides was 
obtained and cloned in a PMOSBlue T-vcctor. Pour clones 
were se|quenccd. Figure 14 shows that three clones were 
30 identical and one clone had two different nucleotides in 
the untranslated 5' region. A putative signal sequence of 
17 aminp- acids was identified between the ATG start oodon 
and the' first codon of the mature protein CVH29 that was 
identical in all four clones. The nucleotide sequence of 
35 the putative signal sequence (SBQ ID NO:6) is: 

S ' -atgtlttcttccaattctcttcaccatLLccctcctcttctcctcctcccatgct- 

3 . 



adapter 
20C A 
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Example 13 

construction of an expression cassette for excretion of 
proteins 



in nectar 



To clone the WECI promoter into a PMOSBlue vector a PGR 
react ionl wafi carried our. on plVJA5-10 (example 5 J using the 
primer prat 247 and the reversed primer prat 24 B 
. Prat 247 contains an extra Pstl restriction site. 
The tfctel restriction site o£ piaL 246 uuiuuides with the 
ATG translation start of NEC1. The nucleotide sequence of 
2fc7 is: 5 1 ■aauLatSdgqaqtqLlu.L^LqttLaqgtttq-3' , the 
sequence of prat 248 is: 5'-cgcca- 
.q^aqcccc-3' . Gene- specif ic regions are 
A 1,8 kb promoter fragment was obtained and 



forward 
(Pig. 7) 



prat 
nucleotide 
tatq; 
underlimed 



15 cloned into a pMOSBlue vector, yielding the piasmid pnecp. 

A dna mqlecule encoding the signal sequence cvsp as depic- 
ted in SfeQ ID HO: 6 was produced by synthesis and subsequent 
annealing of two o]igo molecules prat 245 and prat 246. The 
20 sequence of prat 245 is: 5' t atgttccttccaattcttttcactatttct- 
cttcttttictct tcttctcatgct tctattcttnatttc' 3 . the sequence of 



praL 246|is: S'qaLucgaattLcjaaqaacaqa aqcatqaqaaqaaqaqaaaaqaa- 
qaqaaatajcrtqaaaaqaattgqaaqqaaca 1 3 . The region encoding the 
signal sequence cvsp is underlined. To ensure correct 
cleavage! of the signal peptide, the linkers were extended 
with thq coding region for the first five amino acids of 
the mature gcrmin like protein (Fig. 13). The codon usage 
of the slignal peptide sequence was optimised for Arabidop- 
sis. oy {addition of a BamHI restriction site at the 3' end, 
amino acids were linked in frame to the mature 

i 

protein, j The resulting DMA molecule is shown in Figure 15. 
The trajjfment waa ligated into a KM*1 /Ramttl cut PMOSBlue 
vector/ [yielding the piasmid pCVSP. 



30 2 extra 



wets 



35 pNBCP 

promoter 



digested with Ndel and Pstl to release the NEC1 
fragment which was cloned into the Pstl/Mdel cut 
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pCVSP, yielding the plasmid pCVl. A schematic represenrar.i - 
on of pQVl is given in Figure IS, 

A 2 SO jpp long fragment containing the NOS terminator 
S sequence! (MOST) was obtained by PCR, using the forward 
primer pjrat 251 and the reverccd primer prat 252 on DMA of 
pRAP 33 ,' t whicn is a pUC l» derived plasnrid. Prat 251 adds a 
SacI and Xhol site, prat 252 adds a Smal and ficoRI slie. 
The sequence of prat 251 is: 5' -gggagctcgagtcgttcaaa;, 

10 catttqqcaataaaq-3' . The sequence of prat 252 is: 5'-cgaatt- 
cccqqqatctaqtaacataqataagap-7 ■ The HOST- specific regions 
arc underlined. The PCR product was cloned into pCR-Scripc" 1 
Amp SKf+j) Cloning Kit (Catalog 21188-211S0, Stratagenc La 
Jolla USA), yielding the plasmid pCR-NOST. pCR-NOST was 

15 digested: with Sacl and EcoRl and the resulting fragment was 
cloned ijnto the pUC 19 (ClonTeoh) . derived plasmid pUCAP 
yiel d i ng ' the plasmid pCVMOS . 

i 
j 

The plasmid pSUS»358 wac purchased from Clontech (catalog 
20 6030-U Iconcaining the reporter gene RTJS in pUC 119, 
modified | to destroy the N linked glycosylation site within 
the 1.8 J! 4 Kb UUS coding sequence. A PCR reaction was 
carried out with gene- specific primers pi*L 245 and prat 
250 . yielding a fragment that contains the GUS gene coding 
25 region and a DamHl restriction aiLe at the 5 'end and a Sacl 
restriction site at the 3 'end. The sequence of prat 249 is: 
5' ccqgaticcatqttac qtccLm.aoa aar.c-3' The sequence of prat 
250 is: 5' -gggaqct cccaccgaqgctqhacr- 3' . The GUO specific 
regions 4" underlined. Subsequently, the pc:r fragment was 
digpsted Iwith BamHI and Sacl and ligated into the BamBI/Sa- 
cl cut plasmid pcvwos, yielding the plasmid pCV2. A schema- 
tic representation of pCV2 is given in Figure 17. 

i 

pCVl is jdigested with PstI and BamHI and the resulting 
fragment lis cloned into the Pstl/BamHI mit plasmid pCV2, 
yielding j the plasmid pCV3, A schematic representation of 
pCV3 is given iia Figure 16. pcv3 is digested with AscI and 
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Smal and Ihe resultixig fragment is cloned into a derivati- 
ve of the ibinary plaemid pBIN, yielding the binary plasmid 
PBCV3 „ pBQV3 was transferred from Escherichia, coli to the 
Agrobactc^um timcfacicns strain LDA4404 and C58pMP90 by 
electroporation. The transformed Agrobacterium strain was 
used to transform Arabidopsis and petunia. 

Example 14. 

Protein production in nectar 



Using the ' GUS reporter gene, GUS activity in nectar of 
Lransgexiicj; plants was measured according to the method as 
described by Jefferson et al., (1987), Briefly, the aooay 
was carried out by measuring the amount of methyl umbeiii- 
15 ferone (MUi produced by GUS f luoromctrically by emission of 
light of 455 nm. The absolute emission was corrected for 
artificial! quenching uoing an internal standard of lnM MU 
(Angenent fee al., iswi) . 

i 

20 Example 15 L 

Feeding experiments with honeybees 

In September 1396 a beehive located outside was supplied 
with a 25% sucrose solution supplemented with 2% BSA 

25 (bovine serum albumin) . After 3 weeks the bees had consumed 
15 litters of the feeding solution and honey vac harvested 
from the Iiive. Although the flowering season had mostly 
past, • bees? still foraged on flowers to collect nectar 
outside. Therefore, the honey produced during this period 

30 is derive^ from a mixture of the feeding solution and 
nectar frcjm flowers. An SDS page protein gel was loaded 
with dialyied honey samples and sugar /BSA solutions. Figure 
11 shows that the protein band of BSA was present in all 
the samples tested and no qualitative changes were observed 

35 in thft hotkey samples compared to the sugar/BSA solutions. 
The BSA concentration in honey was 1.5 times higher than ixi 
the feeding samples, demonstrating that protein is concen- 



i 
i 
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crated i J honey. Honeybees that foraged on the sugar/BS* 
s ol,.tion did not show any teBrt an* the colony 

CLeve loped moruially. 

Example 16 a , 
noons of honey production from transgenic pla*l> 

i 

TwonundU ana fifty transgenic Planes that each produce 
recoct protein in nectar were grown in » m™-*™* f 
, S square^ meters. Th. facilities were adjusted according to 
Che Safety «>. according to European law. including 
«fety .enures to prevant i„- or outflow of inlets. * 
beehive adjusted for null population, containing around 
2 o0 wor^r honeybees and a qu.en. wa, placed in the grean- 
bouae wbfm the plants were flowering. Hhen a oueen is 
present, [she will .tart laying eggs and larvae wil o— 
out Thai presence o£ brood stimulates the bee* to collect 
nectar and process it into honey. «ter weeks bees 

processed the n.etar Snto honey and stored m sealed cells 
o£ the honeycomb. Under the described conditions the amount 
of honey: that can be harvested is 250-1000 grams. 



Example 17: 



2 3 .Ablation 



of nectaries 



30 



35 



By inducing the highly sensitive Rnase BABNASK in plant 
rells, index the control o£ a tissue- specific propter, 
cell ablation can ha achieved in very specific tissues or 
organs. Wi«a of nectaries can be applied to decrease 
th e attractiveness of plants for pest insects that forage 
on the nectar that is accreted by notaries. In addition, 
plants Uthout notaries can be obtained that are more 
Lisrait to bacterial and fungal infections. An exanvple « 
uiven for the ablation of nectary tissue by expressing 
bacterial BARNASB in nectaries, using the NEC1 promoter. 
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PlasmidjDNA of pMBP1 {examp3ft 6J was digeated w . fch 
Ncoi to. release the i 800 bp na promoter fragment. The 
purxfxo* promoter fragment: was ligated into a pWPSo derived 
vector, p,pstream of the BArnase-barstar bacterial operon 
S construe* (Hartley. i 98 «) The conotruct contains a 35 s CaW v 
terminator of polyA signal cauliflower mosaic virus termi- 
nator sequence downstream of the barnasb-BARSTAR op«ron. 
Th* renting plasmid pWP l26 „ as digged with Kpnl/ Xhol 

*° the ^^promotcr/BARNASB-BARSTAK/CainVpolyA 

10 fragment. a »d this fragment was lighted into a pBIN-derived 
vector pBiN Plus. The recombinant ve.Lor was referred 
Via Agrobacterium Lumeiaciens (t,BA4404) to petunia variety 
W115. Transgenic petunia plants were selected with flowers 
wathout nectaries or underdeveloped nectaries 

15 

Many promoters are less specific than caa be Cuucluae(1 
based on jpromoter/GITs expression is concluded. Because the 
bacterial! BARNASE is highly cytotoxic at very low concen- 
trains &t can be preferred to protect other plant ti 9aU e s 
by expression of a rihonuclease inhibitor gene under the 
conr.rol d£ a weak, constiLutive promoter (e.g. N0S promo- 
ter) or a tissue-specific promoter that is not active in 
t-he tlseUfS where cell ablation i, to be achieved (Mariaui 
et al.. 1992, Reals et al . , 1597) 

25 



30 



Example 18|j 

Ectopic nelctary development 



35 



MADS box gene 8 regulate fl 01al me ri RC em and floral organ 
identxty ^atopic expression o£ MADS box genes can change 
the developmental fate of Uoral organ* or cells. Transge- 
WC >* tmi ? plaaCB ee t°PicaUy expressing FBPU, an nvule- 
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specific MADS box gene, develop ovule-Uke structure on 
sepals and petals ( Colombo et al., 1995). FBPis is a 
nectary-specific NADS box gene, involved in the molecular 
regulation ot nectary development. In petunia nectaries 
S develop «|t the base of the carpel. Rrtopie expression of 
FBPis in petunia may result in the development of nectaries 
on other organs of the flower or on vegetative parts of the 
plant. Jinj example is given of a gene construct that, when 
transfoi.njsd to a plant, results in ectopic expression of 
10 PBP1S. 

PSPis wasi amplified using a 5' primer that hybridises with 
FBP15 sequences just upstream of the ATC translation start 
site and a 3' primer that hybridises with sequences 
15 1usc downstream thn translation otop eite. The 5'piimer 
oontainc a Ncol recognition site, the 3'prim«r contains a 
Bantu recognition site. After the sequence was confirmed, 
the amplified PBP15 fragment was inserted as a BamHl/HcoI 
fragment into the binary vector pCP03i. This binary vector 
was derived from uPCV708. as described by Florack et al. 
(1994), and contains three expression cassettes with a 
multiple tloning site between the left and right T-DNA 
horders. The cDKA was cloned in sense orientation between a 
modified :catoV 35S promoter and the nopaline synthase 
terminator sequence. The chimerical gene construct was 
transferred via Agrotoarterium GV3101 to petunia variety 
WHS, usi[ig the transformation method as described in 
example 7 Transgenic petunia plants were selected Lhat 
show ectopjic nectary development. 

Example lp; 

Modlficar.i-Jvi of sugar composition and nectar secretion 

Although sugar content of nectar from different petunia 
35 W115 flowisrs shows some variation, the ratio between 
hexoses and sucrose is very ctable. Down-regulation or up- 
rcgulation of genes Involved in the establishment of the 
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ratio between htsxoses and sucrose in nectar will therefore 
modify setter composition. An example is given for anti- 

sense expression of a petunia -derived invert ase gene. 

i 

PCR primets were designed that hybridiBe with the cDNA of 
an invert&Bc gene cloned fium Solanw tuberosum. The S' 
primer 5' -arwactttagagagaccccaccactgctgg-3 ' end the 3' 

primer 5' -AAATGTCTTTGATGCATAATATTTL'CCATAATC-S • were used 
tor a PCRI reaction on genomic DNA of petunia to yield a 
fragment of aiound 420 bp. The fragment was sequenced and 
cloned into a pMOSBlue vector to used as a probe to screen 
a petunia nectary-specific CDNA library. Hybridizing phage 
plaques w<re purified and cDNAs were retrieved by in vivo 
excision as described in example 2. The expression of the 
cDNA's was determined by Northern blollinq as described in 
example 3 and the sequence of a nectary-specific invertase 
was determined as described in example 2. The invertasa 
qene was amplified using a S' primer that hybridises with 
eequcnecs just upstream ol the ATG translation start site 
and a 3' primer that hybridises with sequences just down- 
stream of; the translation stop site. Extra restriction 
enzyme recognition sites were generated to allow cloning of 
the cDMA in sense (overexpression) or antisense direction 
into the bjinary vector pCP031 as described in example m. 
The cliimerical gene constructs are transferred via Agrobac- 
terium GV3101 to petunia variety WHS, using the transfor- 
mation method as described in example 1. Tranegenic petunia 
plants wer^ eelcctcd that exhibit modified sugar compositi- 
on hi nectar. 



Example 20 , 

Modification of plant development 

I 

A DNA whioh is the neci gene or a homologous gene is 
35 introduced into a plant aell, the said DNA being induced 
by promotejr elements controlling the expression of the 
introduced dna in such a way that transcription produces 
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cells as 
express I 
and modif 



25 



Plants were regenerated from the transgenic 
described in example 7. Plants that ectopically 
ie NECl gene exhibited modified leaf morphology 
led sugar composition. Furthermore, plants that 



ectopically express the HEC1 gene showed a delay in flowe- 



ring time 



10 



1.5 
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Sequences 

SEQ ID NO:l amino acid sequence NBC1 

1 MAQLRADDLS FIFGLLSNIV SFMVFLAPVP TFYKIYKRKS SEGYQAIPYM 

5 ! 

si valfs|glll yyaylrknay livsingfgc aieltyislf lfyaprkski 

101 FTGWlJlIiljEL GALGMVMPIT YLLAEGSHRV NIVGWICAAI NVAVFAAPLS 

i 

10 151 IMRQvjrKTKS VBFMPFTLSL FLTLCATMWF FYGFFXKDFY IAFPNILGFL 
201 FGIVQIILLXF VXKUSKRIDD EKSDPVREAT KSKEGVEIII WTEDDNSDNA 
2 til LQSME&DFSR LRTSK 
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SEQ ID No: 3 amino acid sequence of FUptf 



' - «r ^ x le «. u . ly . ^ U8 „ ^ fc ^ ^ 

^ - ^ P6e ^ ly . ^ ^ Mo Qiy ^ ^ ^ ^ 

T ' r 51 " "S S " ~ - - S "a oi. v.: ^ ^ a " val ae 
. * „ ^ ^ Mu ^ 01 „ ^ ^ ^ ^ ^ ^ ^ ^ 

*; ». «. ,„ ^ s ;; s „ ^ ^ siy 

Otr Ite S.r HI, M , i„ „, 

* rlw TVJ 01» oi» Ms Ma Lys 

Leu Arg Val nin, n e Qlv . m t _ 95 

10 o Sly ** n JJn Ser ^ ^ Mec ^ 

Gly Glu Ser Leuj Sev . * 

1W - -~ M u Thr xi. jy. ^ teu tys Rly 

Leu Glu 

" » Wgta i- ^ 2J - ** *■ *■ Ser " Lys Aan Blu 

a - - - G „ g. 01u Tyr M9C ^ a - giu ne ^ Leu 

»i« Asn Asn Aan bin „ cfe leu 160 
L „ **3 Ala Lys n. Ala Mu Sgr Giu ^ 

asb Val R S n Mat J,, e 01 175 

180 X U1V Glu JJJ Q lu teu nee Gin ser His Pro 

TV* Asp rro Aiy Igr, nh« pha , XS ° 

1S5 -j 9 Ph. Ph. ,ta vu. ,„ uly ^ ran Hio ^ 

«» |Jj ,„ „ 3 .J,, ».„ Mee Ua ^ ^ ^ ^ 



! 
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seq ID NO: 3 amino acid sequence cvsp 



S MFLPlLFTIStLFRSSHA 
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SEQ ID NOi4 Nucleotide sequence NBCl 

i 

1 TCGAGdGGCC GCCCGGGCAG GTRTTCAACA AGAGTATTCA CCACTTGAAC 

j 

bl TCAAaAgGGG CTTCACTAAA AA&AAATCAT GGGGCAAITA CGTGCTQATQ 
101 ACITG^CTTT CATATTTGGC CTTCTTQGTA ATATTOTATC ATTC&TGSTC 



10 



40 



50 



55 



60 



1S1 TTCCTACCAC CCCTGCCAAC ATTTT&CA&A ATATATAAAA GGAAATCATC 

I 

I 

201 AGftAGGATAT CAAGGAATAC CATATATGGT AGCACTGTTC AGCGCCGGAC 
15 251 TATTGCiTATA TTATbCUTAT LVCAGGAACjA AltKXTAYCT TATCGICAGC 
301 ATTAATGGCT TTGGATGTGC CATTGAATTA ACATATATCT CTCTGTTTCT 
351 CTTTTACCCC CCCAGAAAGT CTAAGAT7TT CACAGGGTGG CTGATGCTCT 

20 

401 TAGAA*TGGG AGCCCTAGGA ATGGTGATGC CAATTACTTA TTTATTAGCA 
451 GAAGGCTCAC ATAGAGTGAT GATAGTGGGA TGGATTTGTU CAUCl'ATCAA 
25 301 TGTTGCTGTC TTTGCTGCTC CTTTfcAGCAT CATGAGGCAA GTAATAAAAA 
S51 CAAACACTCT AGACTTCATC CCCTTCACTT TATCTTTGTT CCTCACTCTC 
A01 TGTGCCAnTA TGTCGTTTTT CTATGGGTTT TTCAAGAAGG ACTTWACAT 

30 i 

651 TUCCTTTCCA AATATALTUU GCiTTCTAT! CUGAATCGtt' ChAA'lGCtAl 1 

i 

701 TATATTTTGT TTACAAGGAT TCAAAGAGAA TAGATGATGA AAAATCTGAT 

j 

35 751 CCTCTTCCAC AACCTACAAA ATCAAA7VCAA GGTGTAGAAA TCATTATCAA 
801 CATTG^AGAT GATAATTCTG ATAACGCATT GCAGTCCATG GAGAAGGATT 

851 tttccAgact gcggacatca aaataagcaa gaagatgatc aaaaaatcac 
901 aaagc*aagg acjttigaagt aaggcaagga acttgacact gaatatctaa 



351 GCTAATTAGC AAGACTTTAG CAGCTTGTAA TATTTAGTGT TTGTGAGGTG 

I 

4S 1001 TTACCTTATA ATTAGCTTGT AGCATAGCCT TCCCACTAAT AATTCTGCOT 

1051 AGCGAATCTT ATATATGGGA AATACTTACA CTAGTATGCA TCTTCTATAT 

1101 ACATGtXTGG CACTTGACTA TACATAGAAA AATTAACAAG CATTTCTCAC 

1151 CTCAATTTGT CACTTACTTA TAAGTAGCTG AATAATATAA TGCAATTTTC 

1201 ACCCcj 
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SEO ID NO ^5 Nucleotide sequence fbpis 



10 



15 



2(i 



25 



30 



40 



45 



50 



1 TC XGA^TAC^^GCTGTGTGTGTAGAGAGAT'rT LATAAAG ACAG CAAACAT 

5 1 CCCTTCTTTTTGTTCTGTTTTAAAAGTTCCCTTCTTCAACCAGCTCTTTT 
101 CCTCATJCAGfSGTJUXGTTGaUU^TA^CCCGATGTTCCAOA^TCAACAAM 

151 GAAGAliGXCACiACTCGCCTCAGAGGAAGAT'GGGAAnAnnilA A G&TTGAGA 

i 

201 XXAAGtftGGAXXGAAAAXACAAGAAAXCG'i'CAAUTCACTXTCTGTAAGAGA 

251 ACAAAUCCCTTCCTTAAAAAAGCTTATaAACTTTCTGTTCTTTGTGATGC 

i 

301 rCAACiyrGCTCTCATCGTTTTCTCAACCCCTGGCCGCCTCTATGAATATG 

i 

351 CTAACAjACAGTGTGAAGGCAACAATTGATA^AT'ATAAGAAAGCATCCTCA 
4 01 liATTUcirt'CAAt^CTGGATCTACTTCTGAAGCTAACACTCAGTTTTAT^ 

4 d i acaagaUgctgccaaactccoaottcagattggtaacitacagaactcaa 

£01 acacgjuacatgctaggcgagtctctaacttctctgactgcaaaagatctg 

551 aaaggcctggagaccaaacttgagaaaggaattagtafl a&ttaggtccaa 

501 aaagaatgaactcctgttxgctgaua'itgagtaxatgcgaaaaagggaaa 

$51 TTGATT t GCACAACAACAATCAGATGCTTCGGG CAAAGATAGCXGAGAGT 
701 CAAACAAATCTGAACArGATGGGAGGACAATTTGAGCTG ATGCAATCTCA 



751 TCCGTA^GATCCAAGAGACTTrTTCCAAGTGAACGGCTTACACCAXAATC 
3 S 601 ATCAAXATCL'AC'bCCAAGACAACATGGCTCTTCAATTAGTATAAGTTTAT 



851 AATAAAATGCATGGXXTGAAGCACTCTGAXTGTGGTGGATTXGGAXIATG 

901 TAXAACGGAGTGCAGGCCATTTGCCAATTATTCAAAGGTACTCAAACAG3 

951 AAGTTGAAGAAGTTCATCATCTCTCTrATCTATATGTCTTAACAAAAGTC 

1001 TXAKXTAXGCACTCTAAAACAAAGACTTAATTTAACATATAAATnT AAT 

i 

1 0 S 1 XGXGXAATGCXGXTGTATTGXATGGTATX5XATCCAAAAACATTAAXAACC 

1101 TATCTTTTTCTXCAAATTATGTCTCCTTTGATACAAACTACXAACAXATT 

i 

1151 TTCTTRir 
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SB« ID tip- , 6 Nucleotide sequence CV S P 

! 

ATOTTTCTTCCAATTCTCTTCACCATTTCCCTCCTCTTCTCCTCrTCCCATGCT 



j 
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SEQ ID WO: 7 Nucleotide sequence iviici promoter 

I 

1 CqTAGGAGAAATCAAGCCTACTCTTAAtiATGGATGACTCACTTGCCCCGA 
51 T^TAAGGTGAAG(»TCTGTTGATTAGAGTTGGGAARTTraTCTTCTCTG 
101 CilGAXXlTAlTATTCTAGACTATGAAGAGGACCAAffAAGCTCCAATAATT 
lb 1 TTGGGAAGAGCATTCTTARTCACATCGATGGCAATTATTGACATGGAACT 
201 TGflGRAG ATGACTGTGAGAGCGCA7GGAGAAAAGGTTACTTTCAACGTTT 

2 B 1 atIaataaaaaggatcatatgc CTAACTTTGAAGAGTGTTCTTTGATAGAA 

3 0 1 TGSTGTCAGACCACAACATCAAAGTAAACCGAAAGAGGTGTTTGAGCGGAA 

i 

351 TCJTACAACAAAGTGACCACGGCACAATAATTGACAAGTTGAAGGAAAATT 

i 

4 01 CACCTAAAGGAAGGAAGAAGACAAAAGXXCGTCGTAACAAGAGGAGACGT 

i 

451 AAATGCTGGAAGTGAG CTTAAAGGTG TTGTCGTACXACGACGTTAACXAA 

i 

501 GGpGCTTGTCGGGAGGCAACCCrAGCTXXGXATUXAAATGTAAAAGTAAA 

[ 

5 5 X AAATATATATATAGAAAAAGGAAAAXACAAAAAG AGTCGTGCCGCGACGT 
601 XAi^TCAACJCGCXrGTTGGAAGGCAACCCAATTTTTATTOTTTTAGTTGT 

651 TTTACTTATTTAGTATTACGTAGTTTrTTGTTGTTTTTGTAGGGCTCGGG 

i 

701 AfTTTCGG AAGGTGAGGTAATTTCAAGGCATCCCGGTGTGTATTGCAGCC 

i 

751 AGGTAAGTGTAAGAGTTGAGTTGGAAGCGTTTGGCCAAGTCTTCCACCGT 

j 

801 GAGAGGCTTTCAACCTGTTCCCACACGTGAAAAATTAAGAGCCAGATCTG 
851 CTACATTAGCACTGAAGCATCGCTTGGCCAATAGCTTGGAATGGAAGCAA 
901 GA^TTCAAACCAAAATCAGAAACGCCACAAGAGATGTGTCGCACACTGCA 
951 AAGCXXTGTGCAAACTAGTGAACGCAGAAATAGAAATGCXACAUCCCAXG 

i 

1001 CGTCGCTTGGCTTATGGCACiGCAG CAAAAATXCAGCAGCAAAACAGAAAC 
1051 GLTGCGAGAAACGCGTCGCATACGCCATAGCTTTGTGTCAAAfTAGAACGT 

! 

1101 CC^GAAATTGAAAAGCTATA AGC rTGCGTCGCTTGGCTCATGGCGTGCAG 

1151 ACTAG AAAAR CT CTAfiCAG ATGCGTCGCGTATTGTATAG CTTGGTGTGAA 

120 1 AcAgAAAGTTCGAAACTTGGAAAACGATAAC CCAGCGTCC C CTCTTCAAC 

1251 CGCCGTCCAGGXAAGTTCAAGATT CTTACGGGTTGACCCATTAACCCATTG 

1301 ATGGGCTCATTATAAACAATAAAACATCACCTTCAACTATCACATGATTT 

1351 CA^AACTTTGACCTAGGATATTTTATATATATATATATATATATACAac 

1401 ACACACCATTTCCACCCATCTTACCTCATTTTTATTCAAACCATTTTTCT 



SUBSTITUTE SHEET (RULE 26) 



15. JAN. 2001 15:31 



vR IC8CNDORP&GAADC 131 70 361595; 



10 



15 



20 



25 



WO 00/( 



1S51 
1601 
1651 
1701 
17S1 
1.801 
18S1 

1901 

19S1 

2001 

2051 

2101 



Q. 0051 — P. 63-- • - 



PCT/NLJ9/0U453 



4« 



TGGTAftGATAAACATTGTTTGCAfl 

AACGCTTCXTCTTCCAAC 

GGACTACACGTAGCCAftfl 

ATTTTTATATCCTTCATCCAA1 
GGTCTC 



, ^ITTTeTATACTATTTIlGTCCLTnWaATTTCAJUUaAAftAA'l'GflfiCGIA 

^GTCTACAATTTIftGlAXATGCAAACC 
■CXAXCAPCTftAAACTACfiTCWnATGflCGGGC 
C^^CCA^^AAAAAMCAAT^CCAncA^TCATCTC 

TAATATTACrCAAAAUTGATGIACAOTTT 
^^CACTTTACTATAOSTAAIACaAATTTACATTATAAt 
| rAAAGAGAACTGTTrCACrAAATTlTAArGAlTTAATTAATTTAACTCGO 
; 'TACTTGTATTATTATTATTCCTGIATTKfnTGTrAlTTGAAtTTGGCA 
j ^^^rATOCAATTAACCCiaTATATCTTITC^CAAATAA 
^AAAAAOTCTOCATAWcTTOCCAAACAmAIOATACT^AC^. 

•^CTBAGTAAAGTTTCTTCAGG'i'CTCTTTTCTAGATTCAACAAGAGTATTC 
j^^ACrTGAACTCAAAAGGGCCTTCACTAAAAAAAATCATG 
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SP.Q TD NU:p tfucleonide sequence FBPlff promor.p.r 
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1. An isolated DMA sequence f ioro che promoter region 
upstream | of a nectary-specif ic expressed sequence, which 
nectary-specific expressed sequence encodes a protein 
comprising the amino acid sequence given in SEQ id »o : i, or 
a homologous protein. 



10 



15 



30 



25 



2. An isolated DNA cequence according to claim 1, wherein 
the nectajry-specific expressed sftquence has: 

a) a nucleotide sequence given in SEQ id NO: 4, or 

b) a nucleotide sequence obtainable by hybridisation with 
cn# nucleoids sequence of (a) or with a fragment of (a) . 

i 

3. An isolated DNA sequence according lo claim l or 2, 
obtained fruit a plant of Petunia hybrids, the sequence 
consisting essentially of the sequence given in SEQ ID NO: 7. 
or a functional fragment thereof having promoter activity. 

i 

4. An isolated DNA sequence Irom the promoter region 
upsr.rpam pf a nectary- specif ic expressed sequence, which 
nectary-specific expressed sequence encodes a protein 
comprising the amino acid sequence given in SEQ ID no : 2 , or 
a homologous proceln. 

5. An isolated DNA sequence according to claim 4, wherein 
the nactat|y-specific expressed sequence has: 

a) a nucleotide sequence given 1n SEQ id no* 5, or 

b) a nucleotide sequence obtainable by hybridisation with 
the nucleoside sequence of la) or with a fragment of (a) . 

30 6. An isolated D»A sequence according to claim 4 or 5, 
obtained 4rom a plant of Petunia hybzite, the sequent 
consistingj essentially ° f tlX6 se< 3 U6mce 9 iven i* SEQ ID NO : 8 
or a functional fragment thereof having promoter activity. 
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7. An isolated DNA sequence encoding a protein comprising 
the amino | acid sequence given in SEQ id NO:l, or a horaolo- 
gous pro tie in, the expression of the DNA sequence being 
predominantly eonf inert tn the nectaries of a plant. 

5 

I 

8. An isolated DNA sequence according tn claim 7 having; 

a) a nucleotide sequence given in SEQ ID NO; 4/ or 

t 

b) a nucleotide sequence obtainable by hybridisation with 
the nucleotide sequence of (a) or with a fragment. o£ {*) < 

10 j 

9. An isolated DNA sequence chat results from the sequence 
shown in fjsQ ID WO: 4 by i nsp.rt" ion , delation or substitution 
of one or! more nucleotides, including naturally occurring 
variation^ or variations introduced by targeted mutagenesis 

IS or recombination. 

10. An isolated DNA sequence according to claim 7 having 



20 



a nucleotide sequence given in SEQ m no- 4, said sequence 
being proceed by current DNA synthesis techniques. 



11. An isolated UNA sequence encoding a protein comprising 
the amino! acid sequence given in SEQ ID NO; 2, or a homolo- 
gous protein, the expression of the DMA sequence being 

25 predominantly confined to the nectaries of a plant. 

i 

12. An isolated DNA sequence according co claim 11, having: 

a) a nucleotide sequence given in SEQ ID NO: S, or 

b) a nucleotide sequence obtainable by hybridisation with 
30 the nucleotide sequence of (a) or with a fragment o£ (a). 



13. An isdlatcd DNA sequence that results from the sequence 
shown in $tiQ ID NU:b by insertion, deletion or substitution 
35 of one or' more nucleotides, including naturally occurring 
variation^ or variations introduced by targeted mutagenesis 
or recombination. 
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14. An isolated DNA sequence according to claim 11 having 
a nucleotide sequence given in SBQ ID NO:S, said sequence 
being produced by current dna synthesis techniques. 

b IS. Any: sequence that encodes a nectary -specific MADS box 

i 

gene. i 

i 

16. An jisolated DMA sequence comprising the coding rfiginn 
for a sjignal peptide, wherein the informatiox* contained in 

10 the DKAj sequence permits, upon translational fusion with a 
DNA segiience encoding a proLeiii Lliat is expressed in necta- 
ries, targeting o£ the protein to nectar. 

I 

i 

17. An isolated DNA sequence according to claim 16, compri- 
15 sing thfe nucleotide sequence given in SEQ ID NO: $ obtained 

from a plant of Cailuna vulgaris, or a nucleotide sequence 
obtainable by hybridisation with the nucleotide sequence 

given in SEQ ID NO; 6. 

i 
i 
i 

20 ! 

i 
i 

18. A recombinant double-stranded DNA molecule comprising an 

i 

expression cassette comprising the following constituents: 

i) a promo tex functional in plants, 

ii) a DNA sequence coding for a protfiin as defined in any 
25 o£| claims 7 to 15 which is fused to the promoter se- 
quence in sense or antisense orientation, and opti- 

i 

onjally 

iii) a ieignal sequence functional in plants for the trans- 
cription termination and polyadtmylation of an RNA 

3 0 mojlecule. 



35 



19 ♦ A recombinant double -stranded DNA molecule comprising an 
expression cassette comprising the following constituents: 

i) a ^promoter functional in nectaries of plants, 

ii) a jDNA sequence coding for a pxoteiu which is fused to 
thje promoter sequence in sense or antisetiKR orientati- 
on!, and optionally 
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iji) a signal sequence functional in planes for the trans- 
cription termination and polyadenylation of an SNA 
molecule . 

5 2 0. A recombinant double -stranded dhta molecule comprising an 
expression cassette comprising the following constituents: 

i) a promoter functional in nectaries of plants, 

ii) a bNA sequence encoding a protein which is fused to the 
promoter, 

10 iii} a DNA sequence encoding a signal peptide that targets 
tile recombinant protein to nectar, which is trans 1 at i- 
orlally fused to the DNA sequence encoding the recombi- 
nant protein, and optionally 
iv) a jsignal sequence functional in plants for the trans- 

15 Cliiption termination and polyddenylation of an RNA 



molecule. 



20 



21. A Recombinant double -stranded DNA molecule according to 
claim 15 or 20 wherein Lhe piumoter is as defined in any o£ 
claims ,1-6. 



2b 



30 



22. A Recombinant double -stranded DNA molecule accorriing to 
claim 20 or 21 wheieiu the DNA sequence encoding a signal 
peptide is as defined in claim 16 or 17. 

i 

23. A process for producing a transgenic plant exhibiting 

excretion of a recombinant. piuLcin in its nectar, compri- 

! 

oings ] 

i) iiitroducinq in a plaut cell a recombinant double -stran- 
ded DNA- molecule as defined in any of claims 20 to 22, 
wherein the recombinant piutein is excreted in nectar 

ii) regenerating plants from the transgenic cell, and 
ill) selecting transgenic plants. 



35 24 , A process for producing a transgenic plant exhibiting a 
modified nectar composition, comprising: 

i) introducing in a plant cell a recombinant double- stran- 
ded DNA-moleculp as defined in any of claims 19 to 22, 



1 
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ii) 



wherein the recombinant- protein interferes vitb meta- 
bolic pathways in the nectaries , 
regenerating plants trom the transgenic cell, and 



iii) selecting transgenic plants. 



25. x process for producing a transgenic plant exhibiting a 
modified nectar secretion, comprising: 

i) introducing in a plant cell a recombinant double-stran- 
ded W-molecule a* defined in any of claims 19 to 22, 
wherein the recombinant protein interferes with sink 
strength of nectaries 

ii) regenerate plants from the transgenic cell, and 

iii) selecting transgenic plants. 

2 6. A prices* for producing a transqenic plant exhibiting a 
modified, necta-y development, comprising: 

i) introducing in a plant cell a recombinant double-stran- 
ded-' DNA-molecule as defined in claims 19 or 22, wherein 
the^ recombinant protein inter feies with the development 
of nectaries 

ii) regenerating plants from the transgenic cell, and 

iii) seliecting transgenic plants. 



25 
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27. A process for producing honey fiiuin modified nectar of 
transgenic plants, comprising: 

i) producing a transgenic plant by introducing in a plant 
cell a recombinant double- stranded DMA molecule as 
defined in any of claims 19 to 22, regenerating plants 
from the transgenic cell, and selecting modified plants 
exhibiting the excretion Of nectar with a modified 
composition, 

ii) allowing insects, preferably bees, to collect nectar 
from the transgenic plants and tn process the nectar 

35 into honey. 

28. A pjrocess for producinq a recombinant gene product from 
honey, (comprising: 

; SUBSTITUTE SHEET (RULE 26) 



15. JAK. 2001 15:32 i VRICSCHDORPS0AADC 131 70 D615S57 NO. CD51 P. 7C 

m , PCT/NL99/00453 
WO 00/04176 

: -53 - 

i) producing a transgenic: plant by introducing in a plant 

cell 1 a recombinant double stranded DNA molecule as 
defined jn any of claims 2U to 22. reqeneratiuy plants 
fromiLbe transgenic cell, and selecting modified plants . 
5 exhibiting Aicnretion of the recombinant qene producL iu 

necLar , 

ii) allowing insects, preferably bees, to collect nectar 
Iromi the transgenic plantc and to process the nectar 
into, honey, and 

10 iii) isolating and purifying the gene product from the 
honey . 

2 9. A process fnr producing a metabolite from honey, compri- 
sing: 

15 i) producing a plant that excretes this metabolite in 
nectar and which plant has been produced by current 
breeding and selection mechods, 

ii) allowing insects, preferably bees, to collect-, nectar 
from the selected plants and to piucess the nectar into 

2 0 honey , and 

iii) isolating and purifying the metaboliLe from the 
huney . 

30. Micro organisms containing DMA sequences according to 
25 one or mora ot claims 1 to 17, 

31. Micro organisms containing recombinant DNA molecules 
according to any of claims 18 to 22. 

30 32. A plint cell or plant cell culture transformed with one 
or mnre DMA sequences according to claim* 1 to 17. 

33. A plant cell or plant cell cultuie transformed with 
recombinant DMA molecules according to any of 18 to 22 > 



35 



34. A p^ant consisting essentially of the plant cells of 

claims 32 or 33. 

i 
I 
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3 5. A transgenic plant obtained by the process of any of 
claims 23 to 26. 

i 

i 

36. seeds, Lissue culcure, plant parts or progeny plants 
5 deriVRd jfrom a transgenic plant according to claim 35. 

37. Honay obtained from nectar from transgenic plants, which 
nectar Was a modified composition. 

| 

10 30. Honey obtained from nectar from transgenic plants, which 
nectar comprises a recombinant gene product. 
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I FIG.1 

! 
I 
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tgatccTGt| cgagaagcta caaaatcma agaaggtgta gaaatgatta 

TCAACATTGf AGATGATAAT TC7GA?AAC£ CMTflCMfTC flftTftgftfiftflfi P»t 119 

101 g&TTTTTCC^ CACTCCCCAC ATCAAAATAA CCAAGAAGAT GATCAAAAAA 

151 TOACAAAGC^ AAGGARTTTG AAGTAAGGCA AGGAACTTGA CACTGAATAT 

201 CTAAGCTAAT TAGCAAGALT TTAGCAGCTT GTAATATTTA GTGTTTGTGA 

251 GGWITACcj: TATAATTAGC gQTAiieATA GCCTTCCCAC TAATAATTCT prac 122 

301 GCTTAGCGAA TCTOATATAT GGGAAATACT TACACTAGTA TGCATCTTCT 

351 ATATACATGT TTCGCACTTG ACTATACVPA GAAAAATTAA CAAGCATTTC 

401 tcacctcaa! 1 TTCTCACTTA CTTATMGTA GCTGAATAAX ATAATGCAAT 

451 TTTCACCCC 1 
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PCT/NLW/QIMSJ 



TCGAGCGGCC 



TCAAAAGGGG 

i 

ACrTGTCTTT 

i 

TTCCTAGCAC 
AGAAGGJ^TAT 
TATTGCTATA 
ATTAATGGCT 
CTTCTACGCG 

flAAffinirAn 

i 

TCTTBCTtoTC 
CAAAGAcjrGT 
TGTCCCAjCTA 
TGCGTTrbcA 
TATA'ITTJJGT 
CCTQTTCPAG 
CATTGAAGAT 



GCCCGGGCAG 
CTTCACTAAA 
CATATTTCGC 
CCGTCCCAAC 
CAAGCAATAC 
TTATGCTTAT 
TT6GATGTGC 
CCCAGAAAGT 
ACCCCTAGGA 
ATZGAGTGAT 
TTTGCTGCTC 
AGAGTTCAi'U 
TCTGGTTWT 
AATATACTGG 
TTACAAGGAT 
AAGCTACAAA 
GATAATTCTG 



GTATTCAACA 
AAAAAATCA7 
CTTCTTGGTA 
ATTTTACAAA 
CATATATOCT 
CTCAGGAAGA 
CAT'UiAATTA 
CTAAGATTTT 
ATCCTGATGC 
CATAGTGGCA 
CTTTAAGCAT 
CCCTTCACTT 
CTATGGGTTT 
GCTTTCTATT 
TCAAAGAGAft 
ATCAAAAUAA 
ATAACGCATT 



AGAGTATTCA CCACTTGAAC 
GGCGrAATTfr rarnr^z^ prat 129 



ATATTGTATC 
ATATATAAAA 
AGCACTGTTC 
ATGCCTATCT 
ACATATATCT 
CACAGGUTGli 
CAATTACTTA 
TCGATTTGTG 
TATGAGGCAA 
TrwCTTTGTT 
TTCAAGAAGG 
CGCAATCCTT 
TftGATGATGA 
GGTGTAGAAA 
GCAGTCCATG 



ATTCATGGTC 
GGAAATCATC 
AGCGCCGGAC 
TATCGTCACC 
CTCTGTTTCT 
CTGATGCTCT 
TTTATTAGCA 
CAGCTATCAA 
GTAATAAAAA 
CCTCACTCTC 
ACTTTTACAT 
CAAATGCTAT 
AAAATCTGAT 
TCATTATCAA 
UAUAAGG 
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1 TCGAGCGC3CC GCCCGGGCAG GTATTCAACA AGACTATTCA CCACTTGAAO 

51 TCAAAAGGGG CTTCACTAAA AAAAAATCAT GGCGCAATTA CGTGCTGATO 

101 ACTTGTCTTT CATATTTGGC CTTCTTGGTA ATATTGTATC ATTCATGGTC 

151 TTCCTAfioU CCOTGCCAAC ATTTTACAAA ATATATAAAA GGAAATCATC 

201 WSAAGGATAT CAAGCAATAL 1 CATATATGGT AGCACTGTTC AGCGCCGOAC 

251 TATTGCTATA TTATGCTTAT CTCAGGAAGA ATCCCTATCT TATCGTCAGC 

J01 ATTAATGGbT TTGGATGTCC CATTGAATTA ACATATATCT CTCTaTTTCT 

351 CTTTTACCfco CCCAGAAAGT PTAAGATTTT CACAGGGTGG CTGATCCTLT 

401 TAGaATTGfcG AGCCCTAGGA ATGGTUATliC CAATTACTTA TTTATTAGCA 

I 

451 GAAGGCTCAC ATAGAGTGAT GATAGTGGGA TGGATTTGTG CAGCTATCAA 

501 TCTTGCTcirC TTTGCTGCSC CTTTAACCAT CATGACCCAA GTAATAAAAA 

531 CAAACACTpT AGAGTTCATC CCOTTCAC*T TAT^TTTGT? CCTCACTCTC 

601 TGTGCnAcjrA TGTGGTTTTT CTATGGGTTT TTCAAGAAGG ACTTTTACAT 

651 TGCGTTTCfcA AATATAClGG GCTTTCTATT CGGAATCGT? CAAATGCTA? 

701 TATATTTTbT TTACAAGGAT TCAAACACAA TAGATGATCA AAAATCTGAT 

751 CCTGTTCGXG AACCTACAAA ATCAAAACAA GGTGTAGAAA TflATTATCAA 

601 CATTCAAG^T GATAATTPTG ATAACCCATT GCAGTCCATG GAGAAfcUATT 

i 

8 Si TTTCCAGAtT GCGGACATCA AAATAAGCAA GAAGATGATC AAAAAATGAC 

901 AAAGCTAA^U AGTTTGAAGT AACGCAAGGA ACTTQACACT GAATATCTAA 

931 GCTAATTAhc AAGACTTTAC CACCWGTAA 7AT7TAGTGT TTGTr.aRGTa 

1001 TTACCTTAfTA ATTAGCTTC? AGCATAGCCP TCCACTAAT AATTCTGCTT 

1051 AGrGAATdTT ATATATGGGA AATACTTACA CTACiTATGCA TCTTCTATAT 

1101 ACATUTTTGG CACTTGACTA TACATAGAAA AATTAACAAG CATTTCTCAC 

1151 CTCAATTTGT CACTTACTTA TAAGTACCTC AATAATATAA TGCAATTOTC 

1201 ACCCC 
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CC1 AGGAGAAATC A ACCCTACTCTTAAGATGUATGACTCACTTGCCCCGA 
TGQTAAGGTGAACCATCTGTTGXTTAGACTTCCGAAGTTCATGTTCTCTC* 

CTGATrXTATTATTCTAGAC?^^ 

i 

TTGGGAAGAGCATTCOTAATCACATCGATGGC^TrATTGACATGGAACT 

tggggagatgactgtgacacccc^tggagaaaaggtra^ 
at/Utaaaaaggatcatatggctaagtttgaagagtgttctttgatagaa 

tg^gtcagacgagaacatrs&aartaaaccgaaagaggxgattgagcggaa 

i 

TGTAGAACAAAGTGACCACGGCACAATAATTGACAAGTTGMGGAAAATT 

i 

rAc|cTAAAGGAAGGAAGAAWACAAAAGTTCGTCGTAACAAGAGGAGACCT 
AAATGCTGGAAGTGAGCTTAAAGRTGT'TGTCGTACTACGACGTTAACTAA 
GGtfGCTTGTCGGGAGGCAACCCTAGCTTCCTATG'rAAATGTAAAAGTAAA 
AAATATATATAXAGAAAAAGGAAAATACAAAAAGAGTCGTGCCGCGACGT 

TAAATCAAGCGCTTGTTftGAAGGCAACCCAATT^ 
TrtACTTATTTAGTATTACCTAGTTTCTTGTTGTTTTTGTAGGGCTCGGG 
ACTTXCGiiAAGGTGAGGTAATTTCAAGGCATCGCGGTGTCTATTCCAGCG 
AGGTAAfiT(?TAAGAGTTGAGTTGGAAGCGTTTGGCCAAGTGTTGCACCGT 

C^AGGCTOTCAACCTGTTGCGACACGTGAAAAATTAAGAGCCAGATCTG 

I 

CTicATTAGCACTGAAGCATCGCTTGGCCAATAGCTTGGAATGGAAGCAA 
GA^TTCAAACCAAAATCAGAAACyL'CACAAGAGATGTGTCGCACACTCCA 

AA^CTTTGTGCAAACTAGTGAACG^AGAAATAGAAATGCTACAGCCCATG 

i 

CGTCGCTTGGCTTATGGCAGGCAGCAAAAATTCAGCAGCAAAACAGAAAC 

i 

GcjcGCGAGAAACGCG'rCGCATACGCCATAGCTTTGTGTCAAACACAACGT 
CCAGATWlTTGAAAAGCTATAAGCCTnrnTCGCTTGGCTCA'l'GGCGTGCAG 
AcjtAGAAAAGCTCTAGCAO^TCCCTCGCGTArrCTMACr'rTGGTGTGAA 

acAgaaagttcgaaacttggaaaacgataacccagcgtcgcmcttcaac 
cg^gtccaggtaarttcaagattcttacgugrfgacccattaacccattg 
aljcggctgattataaacaataaaacatcaccttcairtatcacatgattt 
cflftaagtttgacctasgatattttatatatatatatatatam.tar&cac 
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j ACACACCATTTCC^C(»A7CT7ACC?CAT^TTATTCAAACCATrTTTCT 

|GATTT?CTATACTATT!T8?CCCTlXn'AATTTTAAAAAAAAAAT<SAGCGA 

iTCGTAA(^TAAACATTGTt , T5CAAGTGTACAATTTTAGTATATGCAAAC.*L■ 

jRACGCTTCTTCTTCCAACTATCACCTAAAACTACATCATTTATGGCGGGC 

GGACTACACGTAGCCAAATATAAAAACGCAATGGCCATTCACTTCATGTC 

ATTTTTATATLCTTCTATCCAAT^TATTACTCAAAATTGATGTACAGTTT 

tpGTrTCTCATGTCCACTT?ACTATACGTAATACGGAATTTACA?TATAAT 

^AAAGAGAACTGTTCCACTAAATTTTAATGATTTAATTAATTTA^CTCGG 

^AcrTGTATTATTATTATTGCTCTATTTGTTTGTCATTTUAATTTGGCA 

i 

CjCGCAGATTTTTGTATGC>ATTAACc;CTCATATATCTTTTGGCCAAATAA 
Af3AAAAAGTCTGCATAV:VCTTGCrAAACATTTATCATACTTTACCGAAT 
TpTTGT , ri'TTTGTTTCTCTC?TCTTGTTCTCCACTATAAATAACATTTGC 
AjtTGAGTAAACTTTCTTCAGGTCTCTTTl'UTAGATTCAArAAGAGTATTC 
AGCACTTGAACTCAAMGGGGCTTCACTAAAAAAAATCATG 
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* ALIGNMENT OF TWO PROTEIN SEQUENCES. * 



»s=PC7 RKTfE»« 



The tvo sequence* 



lo be aligned ere: 



PCVH29, 

TObal num&er of residues; 60. 

Total nunber o£ residues ! 211. 

Comparison matrix; : Structure- gene cic matri* 
Open gap cost : i 
Unit ga? cose j : 1 

The character to jshow that cwo aliened Lesiduee ate identical ia • | ' 



PCVH29 

GBR1 

PCVH25 

RER1 

GER1 

CBR1 

GER1 



MlW*L ! *ILFTISLLFSSSh^ " 5C 



.60 



DFAFi^LGKAtSNTSNV J KAAVTPAFAPAFAOWJGLDVS LARLDIACGGVI -100 
PLKTHPGASEVLWIQCTI CAG71 5SAWKVVLKTL.?RKn£MVFPQGLLHF - 150 
QLNSGTfnPaLAFVAFGSSSPGLQI LPFA1jFANIJ1j£' SELVEATTTLSDBEV - 200 



- KXLKGVLGGTW -2U 



Identity : 36 I i60*> 

Number of gaps inserr.Rd in PCVH29: 0 

Wumbei of gaps inserted in GERls 0 

i 
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1 tctc^tacaagctqtgtgtgu^^ 

si , cccTTcrimcnTCiGTmAiuw 

101 . CCTCATCAGCTOI^ITGC^^ 

151 ' CA^TGI^CACTCG^ 

201 i WAAGAflmTTCAAAATA^^ 

251 AGAMTS^TTCPTTJa^ 

301 ' l^AAGTTGCTCTCATrePTTOT^ 

331 J a^ACAACAGTCTGAASGCAACA ATTC^O'AflATAma'iAACC&TCC'PCA 

401 ( gattcctccaai^ctc^tctactt™^ 

451 AC^AQ^CTCCCAAACrCCGAG-J-rcACATC^^ 
501 

551 'A^GCCTGGACACCAAACTTGAQAAA^AATTAGTAGAAlTAC^TCCAa . 

fi01 AAAOAATCAAercc^ 

651 TTGATTTRrACAACAACAATCAGATCCTTCGG 

701 GAAAGAAATGTGAACAl^TGGGAGGAGAATTTGAGCTG^^ 

751 TCCraieG&ira 

i 

801 ATC^TATCCALTCCAAGAC^ 

8 51 AMAMATWICTSTTT^ 

901 TAmCGCACTCCACGCCATTTGtt^ 

951 A^IT^GAAGTTCATCATCTCTCT^ 

1001 TTAGCTOTGC^CTCTAAAACAMGACTT^ 

lObl TGTGTAATCrTTCTTGTATT^AT^ 

1101 TAl\nTTTTCTTCAAATTATGTC 

1151 WCWAT 



MADS-box 



K-box 
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<120> Process 
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SEQUENCE LISTING 



to collect uifciabuli'ves from modified nectar by 



<130> 159782 ; 

<140> pct/nls|9/0Q453 
<141> 1999-07-15 

<160> 10 

I 

<J7Q> Patentln Ver. 2,1 



<210> 1 
<211> 265 ! 
<212> ?RT 

<213> Petunia 1 x hybrida 

! 

<220> 

<223> strain:! W115 
<220> ; 

<223=> tieeuc jtypc: nectar gland 



<22Q> 

<223> NCC1 anjino acid sequence 
<400> 1 | 

Mot Ala Gin lieu Arg Ala Asp Asp Leu Ser Phe He Phe Gly Leu Leu 
1 ! 5 10 15 

i 

Gly Asn II© Val Scr Phe Met Vol Phc Leu Ala Pro Val Pro Tin Phe 

j30 25 30 

i 

Tyr Lys tie tiyr Lys Arg Lys Ser Ser Glu Gly Tyr Gin Ala He Pxu 

35 . 40 45 

i 
i 

Tyr Mpr Val Alia Leu Phe So* Ala Gly Leu Leu Leu Tyr Tyr Ala Tyr 
50 55 gO 

Leu Arg I.ys ftLsn Ala Tyr Leu He Val Ser He Aen Cly Phc Cly Cya 
6 5 , 70 75 90 

I 

Ala He Ciiu iJeu Thr Tyr He Ser Leu Phe Leu Phe Tyr Ala Pro Arg 
55 90 95 

! 

: i 
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Lys Ser Lya Ijle Phe Thr Gly Tip Leu Mel Leu Leu Glu Leu Gly Ala 
400 105 HO 

I 

Leu Gly Met Mai Met Pro lie Thr Tyr Lea Leu Ma Glu Gly Ser His 

115 j 120 125 

i 
I 

Arg Val Met Ijle Val Cly Trp lie Cya Ala Ala lie Asn Val Ala Val 
130 135 140 

Phe Ala Ala Pro Leu Scr lie Met Arg Gin Val lie Lys Tlu Lya Ser 
145 150 155 160 

Val Glu Phc Met Pro Che Thr Leu Ser Leu Phe Leu Tlu Leu Cys Ala 
165 170 173 

Thr Met Trp Phe Phc Tyr Gly Phc Phc Lys Lya Asp Phe Tyr He Aid 
ISO 105 190 

Phc Pro Asn lie Lou Gly Phc Leu Phe Gly lie Vol Gin Met Leu Leu 
19S ' 200 200 

Tyr Pho Val Tyr Lys Asp Scr Lys Arg He Asp Asp Glu Lya Sei Asp 

210 ' 215 220 

i 

Pro Val Arg Giu Ala Thr Lye Ser Lyo Clu Gly Vel Glu He He He 
225 1 230 235 240 

A*n He Glu Aisp Aep Aan Ser Aap Aen Ala Leu Gin Ser Mcc Glu Lys 
245 250 255 

Asp Phe Ser Arg Leu Arg Thr Ser Lys 
2|60 265 

i 
i 

<210> P ! 
<9\1* 221 
<21?> PRT 

<213> Per.unia. v hybrid* 
<220> 

<223> strain: W115 

i 

<220> 

<Z'16> tissue type: nectar gland, secretory cell 



<220> 



15. JAN. 2001 15:30 . vRICSCHOORPMAADC 131 70 3615S57 

WO OQAM^^ 

<223> fbpis 1 amino acid 3equance 
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<«00> 2 



Met GZy A rg. C1 y Lys Ile RllJ Tle Lyfi Arg ne ^ ^ 



Arg Gin Vail Thr Phe Cys Lys Arg Arg Asn Ciy Leu teU 



20 



25 



Lys lys Ala 
30 



Tyr <51 u Leuiser val Leu Cys Asp Ala Glu Val Aid 



35 



40 



Leu lie Vai Phe 
43 



Ser S« Arg .Gly Arg ieu Tyr Glu Tyr Ala A*„ A*„ Ser Val Lys Ala 



S5 



60 



Thr lie AsplArg T V r lys Lys Ala ser Ser Asp 3et S 



er Asn Thr Gly 
80 



ft* Thr Set ju„ Ala Asn Thr Gin Ph* Tyr cin Gin Glu Aia 



BS 90 



Ala Lys 
95 



Leu Arg Val Gin He Gly Asn L«u Cin Asn Ser A an 



ft 00 



105 



Atg Asn Mec Leu 



Cly Slu sex- Leu Ser Ser Leu Thr Ala Lye Aap Leu Ly5 



115 . 



120 



110 



Gly Leu Glu 



125 



Thr Ljj Leu Glu Lys Gly lie Ser Arg U e Arg Ur Ly, Lys Asn Glu 



140 



Leu Leu Phe A'la Glu He Giu Tyr N,t Arg Lya Arg Glu lie Asp Leu 



150 



155 



160 



His Ksn Ga „ M « Leu ^ ftla J ys ^ ^ ^ ^ 

: 165 "0 17S 1 "* 

A*n VI A*n *t MeL tty 01y Glu Phe C1 „ Leu ^ ^ 

^ 195 190 

Tyr A*p Pro ^ A5p Phe phe 61n val Rly uu Gift ^ 
195 "0 20S 

Gin Tyr Pro Arg Gin Aap Asn ttet Ala Leu Gin Leu Val 
210 220 



<210> 3 
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<211> 10 j 
<212> PRT j 

<213> Cctllujia vulgaris 

I 
i 

<2Z0> 

<223> i.X^6U€{ type: flowex 
<220> 

<223> Calluqa vulgaris signal peptide 
<40O> 3 | 

Mec Fhe Leu |Px.u lie Leu Phe Tin lie Sex. Leu Leu Piie Sex. 3tsr Ser 
1 0 10 15 

i 

His Aid . 



<210> 4 
<211> 1205 
<212> DNA > 



<213> Petunia « hybrid* 



<220> 
<221> COS 
<222> (79) » 



(873) 



<220> 

<222> ©trains W115 
<220> 

<223> tissue type: nectar gland 

<220> 
<223> NEC1 



<400> A 1 

tcgageggec geeegggcag gtattcaaca agagtattca ccacttgaac tcaaaagggg €0 

cttcactaaa jaaaaatc atg gcg caa tta cgt get gat gac ttg tct ttc 111 

I Met Ala Gin Leu Arg Ala Asp Asp Lou Sor Ph» 

1 S 10 



ata ctt ggc 
He Phe Gly 



ctt rrt.f ggt aat art gta tea r.t.n arg grr rtr eta gca 159 
Leu Leu Gly Asn He Val Ser Phe Met Val Phe Leu Ala 
15 20 25 



i 
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ccc gtg cca 
Pro Val Pro 

30 



NO. 0351 P. 96 
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a&a ttt tae aaa ata tat aaa agg aaa tea tea gaa gga 
Ti{ir Phe Tyr Lys lie Tyr Lys Arg Lya Ser Ser Glu Gly 
35 40 



tat caa gca eit cca tat atg gta gca ctg etc age gec gga eta ttg 



Tyr Gin Ale I 
45 



eta tac tat 
Leu Tyr Tyr A, 
GO 



e Pro Tyr Met Val Ala Leu Phe Ser Ala Cly Leu Leu 
SO 55 



get tat etc agg aag aat gec tat ctt ate gtc age att 
a Tyr Leu Arg Lys Asn Ala Tyr Lea lie Val Scr He 
65 70 75 



I 



aac ggc ttt gga tgt gec att gaa tta aca tat ate tet ctg ttt etc 

Asn Gly The Gly Cys Ala lie Glu Leu Thr Tyr lie Ser Leu Phe Leu 

80 85 DO 

ttt tae gcg ccc aga aag tct aag att ttc aca ggg tgg ctg atg etc 

The Tyr Ala Pro Arg Lya Scr Lye Xlc Phc Thr Cly Trp Leu Met Leu 

95 100 105 



207 



255 



303 



351 



399 



tta gaa ttg gga gee eta gga atg gtg atg cca att act cat tta tta 
Leu Glu Leu C|_y Ala Leu Cly Met Val Met Pro He Thr Tyr Leu Leu 



110 



115 



120 



147 



gca gaa ggc tba eat aga gtg atg ata gtg gga tgg att tgt gca get 
Ala Glu Gly sir His Arg Val Mot Ho Val Gly Trp lie Cye Ala Ala 
125 130 135 



4 95 



ate aat gtt get gtc ttt get get cct tta age ate atg agg caa gta 543 

lie Asn Val AjLa Val Phe Ala Ala Pro Leu Ser He Mac Arg Gin Val 
140 | 145 150 155 

i 

ata aaa aca aag agt gta gag ttc atg ccc ttc act tta tct ttg tte 591 

He Lys Thr Lys Ser Val Glu Phe Met Pro Phe Thr Leu Ser Leu Phe 
1 160 165 170 



etc act etc tbt gee act atg rgg ttt ttn tat ggg ttt ttc aag aag 
Leu Thr Leu Cjys Ala Thr Met Trp Phe Phe Tyr Gly Phe Phe Lys Lys 
1*)5 IBS 

gac ttt tac att gcg ttt cca aar ata erg ggc ttt eta ttc gga ate 
Asp Phe Tyr Til* Ala Phf» Pro Asn lie Leu Gly Phe t;«» Phe Cly Tie 
190 , 195 200 

Ttt caa atg qta tta tat ttt gtt tac aag gat tea aag aga ata gat 
Val Gin Met leu Leu Tyr Phe val Tyr Lys Asp Ser Lys Arg He Asp 
205 210 213 
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687 



735 
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qat qaa aaa tct gat cct qtt cqa qaa qct aca aaa tea aaa era a ggt 783 

Asp Glu Lys Ser Asp Pro Val Arg Glu Ala Thr Lys Ser Lys Glu Gly 

220 225 230 235 

i 

gta qaa ate act ate aac art gaa gat gat aat tct gat aac gca ttg 031 

val blu He He lie Asn He tilu asp asp Asn Ser Asp Asn Ala Leu 
' 240 245 250 

cag tec atg gag aaa gat ttt tec aga ctg egg aca tea aaa 973 
Gin ser Met blu Lys asp fc>ne ser Arg Leu Arg Thr Ser Lys 

255 260 265 

taagcaagaa qatqatcaaa aaatqacaaa qctaaggagt ttgaagtaag gcaaggaact 933 

tqacactqaa tacctaaqct aactaqcaaq actttagcag cttgtaatat ttagtgtttg 993 

tgaggtgtta cctcataatt agcttgtagc atagccttcc cactaataat tetgettage 1053 

gaatcctata tatijggaaat acttacacta gtatqeatet tetatataca tgtttggcac 1113 

ttqactatac atacjaaaaat taacaaqcat ttctcacctc aatttatcac ttacttataa 1113 

gcagctgaat aatataatgc aattttcacc cc 1205 



<210* 5 ; 
<2il> 265 ' 
<212> PRT ; 
<213* petunia x hyDrida 
<223^ NEC1 

i 

! 

^400^ 5 

Met Ala Gin Leu Arg Ala Asp Asp Leu ser Phe He Phe Gly Leu Leu 
i ; 5 10 15 

Gly Asn i-lc Val Ser Phe M*L Vdl Phe Leu Ala Pro Val Pro TM Phe 
20 25 30 

Tyr Lys lie Ty* Lys Ary Lya Sex Sex Glu Gly Tyr Gin Ala He Pro 
35 40 45 

Tyr Met Val Ala Leu Phe Ser Ala Gly Leu Leu Leu Tyr Tyr Ala Tyr 
$0 55 60 

i 

Leu Arg Lya Aaf\ Ala Tyr Leu He Val Ser He Aan Gly Phe Gly Cys 
65 70 1$ 80 

Ala He Glu Leki Thr Tyr He Ser Leu Phe Leu Phe Tyr Ala Tro Arg 
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Lys Ser Lys lie Phe Thr Gly Tip Leu Met Leu Leu Glu Leu Gly Ala 



100 



85 



90 



95 



105 



110 



Leu Gly Met val Met Pro lie Thr Tyr Leu Leu Aid Glu Gly Ser His 



115 



120 



125 



Arq val Met lie val Gly Trp lie Cys Ala Ala He Asn Val Ala val 
130 j 135 140 

t 

Pne Ala Ala Pri Leu ser He Met Arg Gin Val He Lys Thr Lys Ser 
145 . 150 155 160 

i 

Val Glu Fhe Met Pro Fhe Thr Leu Ser Leu Phe Leu Thr Leu cys Ala 
• 165 110 175 



Thr Met Trp Phe Phe Tyr Gly Phe Phe Lys Lys Asp Phe Tyr He Ala 



180 



195 



190 



Phe Fio Asn lie Leu Gly Phe Leu Phe Gly He Val Gin Met Leu Leu 

195 ; 200 205 

j 

Tyr Phe Val Tyi Lys Asp Ser Lys Arg He Asp Asp Glu Lys Ser Asp 

210 | 215 220 

i 

Pio Val Arg Gli Ala Thr Lys Ser Lys Glu Gly Val Glu He He He 
225 | 230 235 240 

i 

Asn He Glu As£ Asp Asn Ser Asp Asn Ala Leu Gin Ser Met Glu Lys 

! 245 250 255 

i 
i 

Asp Fhe Ser Arg Leu Arg Thr Ser Lys 
26u 265 



<210> 6 

<2U> 1151 , 
<212> DMA 

<213> Petunia k hybrida 



<220* 
<22\> CDS 
<222> (179) . . (1941) 



<220> 

strain: 
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<220> 

<223> tiasu«| type: nectar gland 
<220> 

<223> cDNA library of nectaries from Petunia hybrid* 
flowers 

<220> 

<223> FBP15 : 
<400> 6 

tccgaataca agctgcgtgt atagagagar. ttcataaaga cagcaaaci cccwcttrt 60 
tgttctgctt taa^gtccc ctccttcaac cagctctttt ccccatcagg gcaagttgca 120 
aataaagggg atyitccaga atcaagaaga s^^^ca g.otcgcccc .gaggaaq i 78 
«g gga aga „ a aafl ,« gao ,„ agg afct 

«et Cly Arg Gly lys lla Glu Lys ^ „, ^ ^ ^ ^ ^ 226 

I 

T T T S ' PL UC t9t 393 333 " C *» "9 <* e •« get 274 
Arg Gl„ Va l T ^ Ph. Cys Lya Ar? Arg Asn Gly ^ ^ ^ £ "< 

«■« gas ctt tps yu cct tgc gat get q*» gbt get etc ate gtL ttc 322 
Tyr Glu Lc U flfc Vdl Leu cys Asp UA 61u vu Lm j£ *« 



35 40 45 



«» age egc ggc cgc etc tat gaa tat- get aao aao agt gty Ha g gca 370 
.or Arg «| y Arg Leu ,. yr Giu Tyr RU Afin ^ *J £ 370 

S ° 55 60 

Th! IP ft " " L aag aaa qca tcc tM gat tcc tec "«= «* w «ii 

Thr u a Aep A , g Tyr ty5 Lys Ala ser Ser ^ 99a 

70 « eo 

ITr rll IT* it IV ^ t3t "** " a •» '« — «« 

Ser Thr S., Clta Ala Asi> TUr 61n nt Tyr Qln Rln ^ ^ ^ ^ 



»0 9S 



etc ega grc eg a ,t gge oac U - cag aac tea aae agg aa C atg eta 514 
Val Ile *» «1« *« Ser Asn Aen h2 £ 

g!v 21 T ^ "* 9Cd 9 " Ct ° aaa 9^ ctg gag 5C2 

Gly Giu Ser Le U Ser S er Leu Thr Ala Lys Asp Lau Lv .„ Gly J ^ 
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1?0 1« 



ace aaa ctt gag aaa gga att agt aga att agg tec as a sag aat gaa 610 
Tbr Lys Leu Glu Lys Gly lie S«r Arg He Arg Sesr Lys Lya Asn Gin 
130 | 135 140 

etc ctg ttt get gag att gag tat atg cga aaa agg gaa att gat ttg 658 
Leu Leu Phe Ala Glu Tie Gin Tyr Met Arg Lys Arg Gin He Asp l.pu 
145 150 155 160 

cac aae aac aatj cag arg ntt egg gca aag ar.a get gag agt gaa aga 706 
His Asn Asn Asn Gin Mat Leu Arg A) a Lys He Ala Glu Ser Glu Arg 
! 165 no ns 

aat gtg aac atg atg gga gga gaa rr.r gag ctg atg caa tct cat ccg 754 
Asn Val Asn Met; Met Gly Gly Gin Pha Gin Lph Met Gin 5!rf His Pro 

1A<i 195 190 

j 

tae gat cca ag4 (7»e ttc rtn eaa gtg aae ggc rr.a rag cat aat ear 802 
Tyr Asp Pro Arg Asp Pha Phe Gin Val Asn Gly Leu Gin His Asn His 
195 J 200 205 

r.aa tat cna cgc caa gae aac atg get ctt caa tta gta taagtttata B51 
Gin Tyr Pro Arg Gin Asp Asn Met Ala Leu Gin Leu Val 
2)0 215 220 

1 

ataaaatgea tggtttgaag cactctgatt gtggtggatt tggattatgt ataagggagt 911 

j 

geaggeeatt tgeeaattat cgaaaggtac tcaaacagga agttgaagaa gttcatcatc 9 "71 
ter.er rarer ar aj.gr. etc a acaaaagtct tagcttatgg actccaaaac aaagaettaa Ifl'HI 
tttaacatat aaatataatt gtgtaatgct gttgtattgt atggtatgta tccaaaaaca 1091 
ttaataacet atcitcttet tcaaattatg tctcctttga tacaaactac taacatattt 1151 
tcttat ' 1157 



<210> 7 

*2ll> 221 ; 
<212> fKT 

<213> Petunia ic ny&rida 
<223> FBP15 > 



*400> 7 

Met Gly Arg Gly Lys lie Glu lie Lya Arg lie Glu Asn Thr Tlu Asn 

10 15 
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Arg Gin val Thr 
20' 



phe Cys Lys Aig Arg Asn Gly Leu Leu Lys Lys Ala 
25 30 



Tyr Glu Leu Ser! Val Leu Cys Aap Ala Glu Val Ala Leu lie Val Phc 
35 40 45 

Ser Ser Arg Gly 1 Arg Leu Tyr Glu Tyr Ala Asn Aon fier Val Lye Ala 
50 I 55 60 

! 

Thr He Asp Arg : Tyr Lys Lys Ala Oer Ser Asp Ser Ser Asn Thr Gly 

65 70 ~>* 6° 

i 

Ser Thr Ser Glu Ala Asn Thr Gin The Tyr Cln Cln Glu Ala Ala Lys 
85 90 95 

Leu Arg Val Gin lie Gly Asn Leu Gin Asn Scr Asn Arg Asn Mot Leu 
J00; ID* 110 

lily Glu Ser Leu Star Ser Leu Thr Ala Lys Asp Leu Lyc Cly Leu Glu 



115 



120 



125 



Thr Lys Leu Glu Lys Gly He Ser Arg lie Arg Ser Lyc Lys Asn Glu 

130 135 140 

j 

Leu Leu Phe Ala Glu lie Glu Tyr Met Arg Lys Arg Glu He Asp Leu 

145 I ISO 155 ISO 

i 

His Asn Asn Asm Gin Met Leu Arg Ala Lyc lie Ala Glu Ser Glu Arg 
: 160 n° 175 

Asn Val Aan Met Met Gly Gly Glu Phe Glu Leu Met Cln Ser His Pro 
100 185 190 

Tyr Asp Pro Arg Asp Phe The Cln Val Asn Gly Leu Gin His Asn His 
195 200 205 

Glu Tyr Pro Arg Gin Asp Asn Met Ala Leu Gin Leu Val 
210 215 220 



<210> fi 
<211> S4 
<212> DMA 

<213* Calluna vulgaris 
<220> : 



1U 
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<Z21> CDS I 
<222> U)>-<54) 

<Z2Q> i 
<22l> sig_peptide 
<222> UJ , . [54) 

<4O0> 6 

ate ttt etc tea ate etc ttc ace att tec etc etc ttc tec tec tec 4U 

Met fhe Leu Pro lie Leu Fhe Thr lie Ser Leu Leu Phe ser Ser Ser 
5 10 15 



cat get 
His Ala 



54 



I 



*21Q> 9 
<211> 16 
<2l2> PRT 

<213> Calluna vulgaris 
<400> 9 

Met Fhe Leu Pro He Leu Phe Thr lie Ser Leu Leu Phe Sec Ser Ser 
I I 5 10 15 



His Ala 



<210> 10 ; 
<211> 2141 | 
<212> DNA I 
<213> PetuniL x hybrids 

i 

<220> 

<223> strain]: HI 15 
<220> 

<223> KEC1 plronoter 



<400> 10 

cctaggagaa 

aaggatctgt 

tatgaagagg 

gcaattattg 

ttcaaggttt 

tgtgtcagac 



ajtcaagecta ctettaagat ggatgaetea cttgccccga tggtaaggtg 60 
tgattagagt tgggaagttc atgttctctg ccgattttat tattctagac 120 
aecaagaagc teeaataatt ttgggaagag eattcttaat eacatcgatg 180 
ajcatggaaet tggggagatg actgrgagag cgcatggaga aaaggttact 240 
akaataaaaa ggatcatstg gctaagtfetg aagagtgttc tttgatagaa 300 
^agaaeacga aagtaaaccg aaagaggtgt trgagcggaa tgtagaacaa 360 
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agtgaccacg gcacaataat tgacaagtuy aaggaaaatt cacctaaagg aaggaagaag 420 
anaaaagttc gtttgtaacaa qaggagacgt a*dcgetgga agtgagctta aaggegttgt 480 
r.gtaetacga cgttaactaa ggcgcttgLc gggaggcaae cctagetttg tatgtaaatg 540 
r.aaaagtaaa aaatatatat axagaaaaag gaaaatacaa aaagagtegt gccgegaeg* 600 
taaateaagc gcttgttgqa aqgcaaccca *LLLitattg ttttagttgt tttacttatt 660 
tagtattacg tagcttcttg ctgtttttgL agggctcggg aetttcggao ggtgaggtaa 720 
tttcaaggca tcgcqqtgtg tattgcayeg aggtaagtgt aegagttgag ttggaagcgt 780 
ttggrcaagt gttgcaccqc qagagyettt caacetgctg cgacacgtga aaaattaaga 340 
gcragatctg ctacattaqc actgaagwL cgcttggcca atagcttgga atggaageaa 900 
gaattcaaac caaaatcaga aacgccacaa gagatgtgtc gcacaccgca aagetttgeg 960 
caaaetagtg aacgcagaaa ragaaatgct acagcceatg cgtcgcttgg cetatggeag 1020 
gnagcaaaaa ttcagcaqca aaacagaaac gctgcgagaa aegcgtegea tacgccatag 10B0 
ctttgtgtca aacaqaacgt ccagaaaLtg aoaagctata agcccgcgtc gettggctea 1140 
tggcgtgcag actagaaaag ctccaguaga tgcgtcgegt ottgtatagc «gg*gtgaa 1200 
acagaaagtt cgaaactcgg aaaacgataa cccagcgtcg cctcttcaae cgcgtccagg 1260 
taagttcaag attcttacgg gtcgaccwt taacccattg atoggctgat tataaaeaat 1320 
aaaacatcac cttcaacia* cacatyatw catoagtttg acetaggata t«tatatat 1380 
atatatacat atatacacac acacacwLt tccagcgacc ttacctcatt cttactcaaa 1440 
ccatttttct qcttcaaaag tttaaaUat taatatgaea agtcatccat agteaaaeaa 1500 
gattttctat actatttcgt cccUgcaat tttaaaaasa aaatgagega eggtaagata 1560 
aacattgw gcaaqcqtac aaUitagta tatgcaeacc aacgcctctt cttceaacta 1620 
tcacctaaaa ctacatcait. tatggugggc ggactngaeg tageeaaata eaaaaacgca 1660 
atggccattc agttcacgtc attuutac cctteatcoa ataatattac teaaaattga 1740 
tgtacagttt ggtctctgat glgcacctta etatocgtaa tacggaattt acattataat 1800 
caaagagaac tqttccacta aattttaaig atttoottaa trtaaetegg ttaottgtat I860 
tattattatC gctgcatttg ttvgLcattt gaatttggca ecgcagattt ttgtacgcaa 1920 
Ctaaccctca tatatctttt gyccaeetaa agaaaoagte tgcataMtc ttgeeaaaca 1980 
tttatcatac tXtaccgaat tcttgltctt tgtttctctg ttgctgttot ecaetscaaa 2040 
taacatttqc agtgagtaaa gt.Ltcttcag gtctcttttg tagatceaac aagagtatto 2100 
aqcacttgaa cfccaaaaggg gettcaetaa aaaaanteat g ?1 41 
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because (hey retata to subject matter not reomrsd to tie searched by (hie Authority, nameiy: 
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See additional sheet 
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Continuation of Box L2 



Claims Nos.: 6| 



Claim b refers to a SFQTD Nn.8 that would - under the original 
nomenclature - represent the promoter of clone FBP15; a sequence fs not 
given in the sequence listings* Accordingly, a reasonable search could 
not be performed for claim 6. 

The applicant 1 .*!! attention is drawn to the fact that claims, or parts of 
claims, relating to Inventions 1n respect of which no international 
search report has been established need not be the subject of an 
International preliminary Anamination (Rule 66.1(e) PCT), The applicant 
is advised that the EPO policy when deling as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched, This is 
the case irrespective of whether or not the claims are amended foil owing 
receipt of the sparrh report or during any Chapter II procedure. 
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as originally tiled 
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^.„. l . TOnB w=r.a»a 1 l^». U ^diotKi.^i 1 »i n ,r» l oWn Bb n 9 ».9« 
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□ the drawings, 1 sheets: 



5. H This report has been established as if (some of) the amendments had not been made, since tfiey have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheaf containing such amendments must be referred iu under hem 1 and annexed to this 
report) ; 
see separate shoot 

6. Additional observation, if necessary: 



; 

V. Reasoned statement under Article 35(2) with regard to novftlty, inventive step or industrial applicability 
citation* and explanations supporting such statement 

1. Statement j 



Novelty (N) 


Yes: 


Claims 


MO, 12-15, 79, 20, 22.24 




Nnr 


Claims 


11, 16-18,23,25-30 


Inventive step (IS) 


Yes: 


Claims 


3-7, 0,10 




No; 


Claims 


1,2, 8.11-30 


Industrial applicability A) 


Yes; 


Claims 


1-30 




No: 


Claims 





2. Citations and explanations 
see separate sheet \ 

VIII- Certain observations on the international application 

The following observations on the cla/ily of the claims, description, and drawings or on the question whether the 
claims am fully supportedky the description, are made: 
see separate sheet 
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; 

j 

Reaped statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 , Reference is made to the following ducument/s/: 

! 

D1: KATERj M.M., ET AL.: 'multiple AQAMOUS homologe from cucumber and 
petunia differ in their ability to induce reproductive organ fate' THE PLANT 
CELL, Jol. 10, February 1998 (1998-02), pages 171-182, XP002094414 

D2- GOODALL, I., ET AL.: 'contribution of high-performance liquid 

chromatographic analysis of carbohydrates to authenticity testing of honey* 
JOURNjAL OF CHROMATOGRAPHY, vol. 70S, 1905. pages 353-359, 

XP004038886 

i 

D3- Database BIOSIS, Abstract, PICARD-NAZOU, A. L. ET AL.: "Foraging 
behaviour of honey bees (Apis mellifera L.) on transgenic oilseed rape 
(Brassica napus L var. oleifera)". Transgfinic Research, vol. 4, 1995, pages 
270-276. 

i 

The document D3 was not cited in the international ocarch report. A copy of tha 
document is iappended hereto. 

i 

2 The presenrapplication does not meet the requirements set forth In Article 33(2) 
POT because the subject-matter of claims 1 1 , 1 6-1 8, 23 and 25-28 is notnew in 
respect of the prior art as defined in the regulations (Rule 64(1)-(3) PCT). 

Document D 1 discloses a recombinant double stranded DNA molecule comprising 
an express"^ cassette comprising the CaMV 35S promoter, which is functonal in 
the nectaries of plants, fused to the nucleic acid coding for the MADS box 
transcription factor~ pMADS 3 from Hethunia x hybrida (page 1 75, column 1 , line 1). 
pM ADS3 is Expressed in the" nectaries during late stage pistil development (Figure 
3c- page 173, column 2, lines 6-1 0). 1 he amino acid sequence of pMADS3 is 76% 
9 identical to the sequence of the claimed protein FBPi 6 having SEQ ID: N02. D1 
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further discloses transgenic plants ectopically expressing pMADS3. 

The disclosure in D1 anticipates all the features of the subject-mailer of claim 11, 
16-18, 23 and 25-28 which relate to an expression cassette comprising a 
promoter functional In nectaries of plants fused to a DNA sequence encoding a 
protein. 



3. The present application does not meet the requirements set furlh in Article 33(2) 
PCT becausethe subject-matter of claim 21, 29 and 30 is not new in respect of 
the prior art as defined In the regulations (Rule 64(1)-(3) PCT). 

pa discloses a process for isolating oligosaccharides from the honey of different 
plant species. This process anticipates all the technical features of the subject- 
matter of claim £L 

D3 discloses nectar having a modified composition from transgenic oilseed rape 
(abstraot). The nectar being collected by honey bees, It appears that D3 implicitly 
discloses honey as defined in claims 29 and 30. 



4. Tho subject-matter of claims 1 , 2, 8, 12-15, 19, 20, 22 and 24 of the present 
application does not meet the requirements of Article 33(3) PCT with regard to 
invontive step. 

The applicant formulates the problem as the provision of means and methods to 

produce metabolites in huney. 

i 

As a precondition for acknowledging Inventive step, ihe subject-matter of the 
claims has to provide a solution to the technical problem over the wt^otejrt the 
scope claimed , 

In the present application the problem has only been solved in a non-obvious way 
by providing the novel protein having the amino acid sequence SEQ ID No: i the 
signal peptide having the amino acid sequence SEQ ID No: 9_and the promoter of 



Form PCT/SaparatB Sheet/409 (Sheet 2) (EPO-Apffl 1997) 
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the NEC1 gene. 

The cited clairhe are directed to proteins and promoters for which it is dear that 
they will not solve the problem. 

A mere statement that all of the claimed compounds are "functional" ie not enough 
because such: a functional feature is too vag ue and does not provide sufficient 
instructions to! allow the skilled person to reduce into practice the compounds 
whioh have i the necessary activity without having to resort to Inventive skills. 

! 

The above objection can only be met by resiricting the scope to those compounds 
that can be shown, lo solve the problem posed, i.e. to the compounds having the 
essential structural feature which is the amino arid or nucleic acid sequence 
responsible for targeting metabolites to honey. 



Re Item VIII j 

Certain observations on the International application 

j 

1 . Claims 1 . 2, fit 1 1 -20, 22-20 do not meet the requirements of Article 6 PCT in that 
the subject-matter for which protection is sought Is not supported over its whole 
scope, The claims define the subject-matter in terms of the result to be achieved 
which merely jamounts to a statement of the underlying problem. 

Furthermore, .the application does not meet the requirements of Article 5 PCT 
with regard tcj s^denc^ of diaclosure (enablement) because only a small number 
of means of arriving at the solution Is disclosed, while all possible means are 
claimed. | 

i 

Note that the jconcept of support (Article 6 PCT) is not simply a matter ot formal 
concordance between claims and description. It Is a substantive requirement 
reflecting the [principle that the scope. of an applicant's claim should be justified.. 
Similarly, sufficien cy of disclosure (Article 5 PCT) Is noLffiet on the basis of a 
limited and ndrteasily generalisable disclosure. 



Pgrm POT/GepamU Swol/400 (Shoql 3) (EPOAprfl 1997) 
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2 Claims! 2( 5 and 9 do not moot the requirements of Article 0 PCT because the 
w els L ^ renders the scop, of the claimed subject-matter undear. I 
^r^rf theclaimo by the definition of the percentage o« of 
Ihe claimed a^uence (see for example, in the description on page 12, line 12- 
14). 

3 The iaoletodiDNA sequences of claim* 3 and 9 are defined by erroneous SEQ ID 
numbers, thereby rendering the claims unclear (Article 6 PCT). 



! 
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CLAIMS i ^ 

1. An isolated DNA. sequence from the promoter region upstream 
of a nectary-specific expressed sequence, which nectary- 
specitiu expressed sequence encodes a protein comprising 
the amino acid sequence given in SEQ ID MO:l, or a protein 
that has at least 60% homology to the amino aciri sequence 
given in SEQ ID NO:l. 

2. An isolated DNA ocquence according to claim 1. wheiein the 
nectary- specific expressed sequence has; 

a) a nucleotide sequence given in SEQ ID NO:4, or 

b) a nucleotide sequence which hybridises with (a) or 
with a fragment of (a) under the following conditions: 
pre-hybridisation for in at about 6S "C in a oolution 
of Church and Gilbert, comprising 0.5 M sodium 
phoojjhate, PH 7.2, 1 mM EDTA. 1* BSA, 7% SDS, followed 
by hybridisation in the same solution for lf»h at about 
6S °C, followed by washing three times in 0.1 x SSC, 
0.1% SDS at about 65 °C for 30 min., or 

c) a nucleotide sequence that has at least 8S% homology 
to the nucleotide sequence of a) . 

3. An isolated DNA sequence according to claim 1 or 2, obtained 
£rom a plant of Petunia hybrid*, the sequence consisting 
essentially of Che sequence given in SEQ ID NO: 7, or a 
functional fragment thereof having promoter activity. 

4. An isolated DNA sequence encoding a protein comprising the 
amino acid sequence given in SEQ ID NO:l, or a protein 
having at least 60% homology with the amino acid sequence 
given in' SEQ ID NO:i, which protein, when cctopically 
expressed;, plays a role in eugar metabolism, the expression 
of the D&A sequence being predominantly confined to the 
nectaries' of a plant. 

5. An isnlatad DNA sequence according to claim 4 having: 
») a nucleotide sequence given in SEQ 10 NO:4, or 



AMENDED SHEET 
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7. 



9. 



b) a nucleotide sequence that hybridises with the 
nucleotide sequence of (a) or with a fiagment of (a) 
under the hybridisation wundition. as defined in claim 

c) I nucleotide sequent that has at least 85% homology 
r.o the, nucleotide sequence of a) . 

An iaolatmi DNA sequent that results from the sequence 
shown in SEQ ID NO = 4 by insertion, deletion or substitution 
of one or more nucleotides, including naturally occurring 
variations pr variations introduced by targeted mutagenesis 
or recombination, wherein the DNA sequence encodce a protein 
uniting; the earn* function as the protein according to 
claim 4 » 

An isolated DNA sequence according to claim 4 having a 
nucleotide, sequence given in 8BQ ID NO : 4, said sequence 
being produced by current DMA synthesis techniques. 

An isolacpfl DNA sequence comprising the coding mglon for 
a signal peptide, wherein thm information contained in the 
DNA sequent permits, upon translational fusion w^r.h a DNA 
sequent encoding a protein that is expressed in nectaries, 
targeting or the protein to nectar. 

An isolated DNA sequence according to claim 8, having: 

a) a nucleotide sequence given in SKQ ID NO: 6 obtained 
from a plant of Call una vulgaris, or 

b) a nucleotide 8 equenoe that hybridises with the 
nucleotide sequence given in a), under the 
hybridisation conditions ae defined in claim 2, or 

c) a nucleotide sequence that has at least 95% homology 
to the nucleotide sequence of a) . 

10 A recombinant double-stranded DNA molecule conning an 
«*prcs B ion cassette comprising the following con^ituant* : 
i) a pru&noter functional in plants, 

ii, a DNA sequence coding for a protein as defined in any of 



I 
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claims It to 7 which is fused to the promoter eeguence in 
senee ojr antisense orientation, and optionally 
iii) a siqnal sequence functional in plants for the trans- 
cription determination and polyadenylation of an RNA 
moleculie . 

H. A recombinant double -stranded DNA raoleuule comprising an 
expression cjaefiette" compriein g the following constituents: 

i) a promoter functional in nectaries of plants, 

ii) a ONA sequence coding for a protein which is fused to the 
pronuLe'r sequence in sense or antiuense orientation, and 
optionally 

iii) a signal sequence functional in plants for the trane- 
cription termination and polyadenylation of an RNA 

molecule. 

i 

12 . A recombinant double • stranded DMA moJ enul e comprising an expres- 
sion cassetrie comprising the following constituents: 

i) a promoter functional in nectaiies of plants, 

ii) a DNA sequence encoding a protein which is fused to the 
promoter, 

iii) a DMA sequence encoding a siynal peptide that targets the 
recombinant protein to nectar. Which is Lranslationally 
fused lo the DNA sequence encoding rhe recombinant protein, 
and optionally 

iv) a eignjal sequence functional in plants for the trans- 
cription termination and polyadenylation of an RNA 

molecule . 

i 

13 . A recombinant double-stranded DNA molecule according to claim H 
or 12 wherein the promoter is ae defined in any of claims 1-3 . 

j ' 

14 . A recombinant doubie-strandert DNA molecule according to claim 12 
or 13 Wherein the DNA sequence encoding a signal peptide is as 
defined in claim 8 or 9. 

15. A process for producing a transgenic plant exhibiting excretion 
of a recombinant protein in its nectar, comprising: 

i) introducing in a plant rail a recombinant double-stranded 
UNA-mJlecule as defined in any of claims 12 to 14, wherein 
tha recombinant protein is excreted in nectar, 

ii) regenerating plants from the transgenic cell, and 
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16. 



ii) 

i-iil 



iii) selecLiijg transgenic plants 

' -scenic plant exhibicing « nlodi£ied 

A process fori producing a tiuig«" 

nectar coition, '^l^ a recombinant double stranded 
„ introducing in Y^^* elaifflS U to 14, ^horeiu 

d6f " ' ^ t ^ e 7e3 with metabolic pathways 
tne recombinant protein interred 

in the nectaries, . 

ii) regenerating Pl-ts fro* the transgenic ceil. 

iii) BR Lectiuq transgenic plants. 

„ arBUMli , «iant exhibiting a modified 
A proems for producing a transgenic plan 

nactar secretion, «ri«*g^ recomblnaut dau ble-st«nded 
i, introd, cxng in - pl«* «•« ^ 14 , whcre in 

DNA - W o^oule " "^^^ with 9 in* strength of 
the repuufriaant protein interieic 

^:i"i, g Plants ««. the «.n. 9 »n ie -11. - 

selecting eranegenic plants. 

„e=„ry a^lop^t. reco ^ in a« art*.-*— 

i) introduce m a plant cell » wh .r.i» the 

rtjcotnbinant protein interfere 

nectaries fermPBM ilc cell, and 

ii) regenerating plants 

iii) selecting transgenic plants- 

a recouBlnaut doubl.-*™** DBA ~X«»1. » 

: oroducing a recombinant gene product fro* »oney. 
20. A process j for proauexng 

comprising-- introducing in a pLant cell 

i ) producing a transgenic pi ant by intro 

| 
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transgenic cell, and selecL g ^ 
iteration of Che recombinant q»- aeCtar fro m 

...-<* nreferably beea, co collect w» 
u , aUo-^ »-*VJ^ t / pt «coc. the neocar into ta-r. 
the transgenic plants au« 

^ : a „„rifviiw the gena product from the 

iii) isolating and ptirifY*«3 * nc 9 

honey. 

1 , • , me >t«bolito fr«n honey, comprising' 

* ^esb for producing a meUibolico nectar 
21. A procesb * excretes thia metabolite in ne 

11 srsz — — * — — - 

-.mil*, DMA ceguences according to one or more 
22 . Micxo orgabismfl containiuy DNA cegu 

of claims 1 1 to 

■ , staining recombinant D«A molecules according to 
23 Micro organisms containing ^ 

i " any of claims 10 to 14. 

DMA molecules according to any ot 

„. Hcaev i— - — « — — ^ ^ "~ 

a mbdified composition. 
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30. Honay obtained from neefcar from transgenic planes, which nectar 
comprises ei recombinant gene product. 
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Claims 

1. An isolated DNA sequence from the promoter region 
upstream of a nectary- specif ic expressed sequence, which 
nectary-specific expressed sequence encodes a protein 
comprising the amino acid sequence given in SEQ ID NO: 1, or 

5 a homologous protein. 

2. An isolated DNA sequence according to claim 1, wherein 
the nectary- specif ic expressed sequence has: 

a) a nucleotide sequence given in SEQ ID NO: 4, or 
10 b) a nucleotide sequence obtainable by hybridisation with 
the nucleotide sequence of (a) or with a fragment of (a) . 

3. An isolated DNA sequence according to claim 1 or 2, 
obtained from a plant of Petunia hybrida, the sequence 

15 consisting essentially of the sequence given in SEQ ID NO : 7 , 
or a functional fragment thereof having promoter activity. 

4 . An isolated DNA sequence from the promoter region 
upstream of a nectary- specif ic expressed sequence, which 
20 nectary-specific expressed sequence encodes a protein 
comprising the amino acid sequence given in SEQ ID NO : 2 , or 
a homologous protein. 

5. An isolated DNA sequence according to claim 4, wherein 
25 the nectary- specif ic expressed sequence has: 

a) a nucleotide sequence given in SEQ ID NO: 5, or 

b) a nucleotide sequence obtainable by hybridisation with 
the nucleotide sequence of (a) or with a fragment of (a) 

3 0 6. An isolated DNA sequence according to claim 4 or 5 , 
obtained from a plant of Petunia hybrida, the sequence 
consisting essentially of the sequence given in SEQ ID NO : 8 
or a functional fragment thereof having promoter activity. 
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7. An isolated DNA sequence encoding a protein comprising 
the amino acid sequence given in SEQ ID NO:l, or a homolo- 
gous protein, the expression of the DNA sequence being 
predominantly confined to the nectaries of a plant. 

5 

8. An isolated DNA sequence according to claim 7 having: 

a) a nucleotide sequence given in SEQ ID NO: 4, or 

b) a nucleotide sequence obtainable by hybridisation with 
the nucleotide sequence of (a) or with a fragment of (a) . 

10 

9. An isolated DNA sequence that results from the sequence 
shown in SEQ ID NO : 4 by insertion, deletion or substitution 
of one or more nucleotides, including naturally occurring 
variations or variations introduced by targeted mutagenesis 

15 or recombination. 

10. An isolated DNA sequence according to claim 7 having 

a nucleotide sequence given in SEQ ID NO : 4 , said sequence 
being produced by current DNA synthesis techniques. 

20 

11. An isolated DNA sequence encoding a protein comprising 
the amino acid sequence given in SEQ ID NO: 2, or a homolo- 
gous protein, the expression of the DNA sequence being 

25 predominantly confined to the nectaries of a plant. 

12. An isolated DNA sequence according to claim 11, having: 

a) a nucleotide sequence given in SEQ ID NO : 5 , or 

b) a nucleotide sequence obtainable by hybridisation with 
30 the nucleotide sequence of (a) or with a fragment of (a) . 



13 . An isolated DNA sequence that results from the sequence 
shown in SEQ ID NO : 5 by insertion, deletion or substitution 
of one or more nucleotides, including naturally occurring 
variations or variations introduced by targeted mutagenesis 
or recombination. 
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14 . An isolated DNA sequence according to claim 11 having 
a nucleotide sequence given in SEQ ID NO: 5, said sequence 
being produced by current DNA synthesis techniques. 

5 15. Any sequence that encodes a nectary-specific MADS box 
gene . 

16. An isolated DNA sequence comprising the coding region 
for a signal peptide, wherein the information contained in 

0 the DNA sequence permits, upon translational fusion with a 
DNA sequence encoding a protein that is expressed in necta- 
ries, targeting of the protein to nectar. 

17. An isolated DNA sequence according to claim 16, compri- 
5 sing the nucleotide sequence given in SEQ ID NO: 6 obtained 

from a plant of Calluna vulgaris , or a nucleotide sequence 
obtainable by hybridisation with the nucleotide sequence 
given in SEQ ID NO : 6 . 



18. A recombinant double - stranded DNA molecule comprising an 
expression cassette comprising the following constituents: 

i) a promoter functional in plants, 

ii) a DNA sequence coding for a protein as defined in any 
25 of claims 7 to 15 which is fused to the promoter se- 
quence in sense or antisense orientation, and opti- 
onally 

iii) a signal sequence functional in plants for the trans- 
cription termination and polyadenylation of an RNA 

30 molecule. 



19. A recombinant double-stranded DNA molecule comprising an 
expression cassette comprising the following constituents: 

i) a promoter functional in nectaries of plants, 

ii) a DNA sequence coding for a protein which is fused to 
the promoter sequence in sense or antisense orientati- 
on, and optionally 
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iii) a signal sequence functional in plants for the trans- 
cription termination and polyadenylation of an RNA 
molecule. 

20. A recombinant double-stranded DMA molecule comprising an 
expression cassette comprising the following constituents: 

i) a promoter functional in nectaries of plants, 

ii) a DNA sequence encoding a protein which is fused to the 
promoter , 

iii) a DMA sequence encoding a signal peptide that targets 
the recombinant protein to nectar, which is translati- 
onally fused to the DNA sequence encoding the recombi- 
nant protein, and optionally 

iv) a signal sequence functional in plants for the trans- 
cription termination and polyadenylation of an RNA 
molecule . 

21. A recombinant double-stranded DNA molecule according to 
claim 19 or 20 wherein the promoter is as defined in any of 
claims 1-6. 

22. A recombinant double - stranded DNA molecule according to 
claim 20 or 21 wherein the DMA sequence encoding a signal 
peptide is as defined in claim 16 or 17. 

23. A process for producing a transgenic plant exhibiting 
excretion of a recombinant protein in its nectar, compri- 
sing: 

i) introducing in a plant cell a recombinant double -stran- 
ded DMA-molecule as defined in any of claims 20 to 22, 
wherein the recombinant protein is excreted in nectar 

ii) regenerating plants from the transgenic cell, and 

iii) selecting transgenic plants. 

24 . A process for producing a transgenic plant exhibiting a 
modified nectar composition, comprising: 

i) introducing in a plant cell a recombinant double- stran- 
ded DNA-molecule as defined in any of claims 19 to 22, 
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wherein the recombinant protein interferes with meta- 
bolic pathways in the nectaries, 

ii) regenerating plants from the transgenic cell, and 

iii) selecting transgenic plants. 

5 

25. A process for producing a transgenic plant exhibiting a 
modified nectar secretion, comprising: 

i) introducing in a plant cell a recombinant double -stran- 
ded DNA-molecule as defined in any of claims 19 to 22, 

10 wherein the recombinant protein interferes with sink 

strength of nectaries 

ii) regenerating plants from the transgenic cell, and 

iii) selecting transgenic plants. 



15 2 6. A process for producing a transgenic plant exhibiting a 
modified nectary development, comprising: 

i) introducing in a plant cell a recombinant double - stran- 
ded DNA-molecule as defined in claims 19 or 22, wherein 
the recombinant protein interferes with the development 

20 of nectaries 

ii) regenerating plants from the transgenic cell, and 

iii) selecting transgenic plants. 



25 27. A process for producing honey from modified nectar of 
transgenic plants, comprising: 

i) producing a transgenic plant by introducing in a plant 
cell a recombinant double -stranded DNA molecule as 
defined in any of claims 19 to 22, regenerating plants 

3 0 from the transgenic cell, and selecting modified plants 

exhibiting the excretion of nectar with a modified 
composition, 

ii) allowing insects, preferably bees, to collect nectar 
from the transgenic plants and to process the nectar 

3 5 into honey. 

28. A process for producing a recombinant gene product from 
honey , comprising : 
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i) producing a transgenic plant by introducing in a plant 

cell a recombinant double- stranded DNA molecule as 
defined in any of claims 20 to 22, regenerating plants 
from the transgenic cell, and selecting modified plants. 
5 exhibiting excretion of the recombinant gene product in 

nectar, 

ii) allowing insects, preferably bees, to collect nectar 
from the transgenic plants and to process the nectar 
into honey , and 

10 iii) isolating and purifying the gene product from the 
honey . 

29. A process for producing a metabolite from honey, compri- 
sing : 

15 i) producing a plant that excretes this metabolite in 
nectar and which plant has been produced by current 
breeding and selection methods, 

ii) allowing insects, preferably bees, to collect nectar 
from the selected plants and to process the nectar into 

2 0 honey, and 

iii) isolating and purifying the metabolite from the 
honey . 

30. Micro organisms containing DNA . sequences according to 
25 one or more of claims 1 to 17 . 

31. Micro organisms containing recombinant DNA molecules 
according to any of claims 18 to 22. 

30 32. A plant cell or plant cell culture transformed with one 
or more DNA sequences according to claims 1 to 17 . 

33. A plant cell or plant cell culture transformed with 
recombinant DNA molecules according to any of 18 to 22. 

35 

34. A plant consisting essentially of the plant cells of 
claims 32 or 33 . 
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35. A transgenic plant obtained by the process of any of 
claims 23 to 26. 

36. Seeds, tissue culture, plant parts or progeny plants 
5 derived from a transgenic plant according to claim 35. 

37. Honey obtained from nectar from transgenic plants, which 
nectar has a modified composition. 

10 38. Honey obtained from nectar from transgenic plants, which 
nectar comprises a recombinant gene product. 
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